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THE WEEK IN IRON CIRCLES. 


Pate ery A gentleman largely interested in the manufacture of 
railroad suppliesis our authority for the statement that, 

up to January ist, the contracts for box cars, present and immediately 
prospective, footed up no less than 53,000 cars, and still the inquiries 
continue active. The sales of steel rails up to December ist were 
something over 1,100,000 tons and the shipments about 1,000,000 tons. 
This is less than the ordinary estimates for renewals alone, and the 
logical inference is that the railroads must soon begin to buy more 
largely. Some idea of the pressing needs of the railroads can be 
obtained from the fact, that the crops to be moved Eastward this year 
are 60 per cent. greater than last, and 40 per cent. greater than 
the “ big year,’’ 1889. Money is again easy, and we have rounded 
into the new year with no serious failures as the result of the 
general liquidation. The business failures for 1891 were 6 per cent. 
greater in number and 1o per cent. greater in liabilities than in 
1890. There is not much doing at the various iron centers. 
The buying movement at Chicago has diminished during the past 
week ; there have been enough transactions, however, to prevent 
complaints of extreme dullness, small orders having been numerous. 
The cutting of prices on the part of coke furnaces still continues, and 
some extremely low figures are reported as just made by two or three 
Southern furnaces. The general feeling exists that the year 1802 
will bring a larger degree of prosperity than has been witnessed in a 
long time, and that prices for pig metal will improve materially. 
While the production is so large that no heavy upward movement 
seems possible, yet a general stiffening all around seems likely to be 
in order within the next few months The encouraging features of 
the Buffalo market seem to be overbalancing the discouraging ones. 
Naturally there has been comparatively little new business the past 
week, but enough small orders have been placed to make a fair total. 
Prices continue low with present production in excess of consump- 
tion. At Detroit, inquiry for a considerable quantity of Lake Supe- 
rior charcoal and Bessemer iron was the only happening of any note, 
beyond a few small orders for a car load or two for present needs. 
At St. Louis pig iron is m. ving more freely. A feature of the Pitts- 
burgh market is the increased demand for pig for steel castings. 
The coke trade is dull, the only feature of interest being the absorp- 
tion of the Hostetter Coke Company by the Fricks at a consider- 
ation of $1,500,000 in the bonds of the Frick Company. ‘This will 
increase the Fricks’ holdings to 9,700 ovens. Prospects of railroad 
building for 1892 are considered good, in the light of the very small 
figures of new mileage for 1891. Since the year of our greatest rail- 
way building, 1887, when almost 13,000 miles of new lines were 
ded, the falling off in construction has been very rapid, the new 
uileage for each of the last five years being as follows: 1887, 12,878 ; 
1888, 7,066; 1889, 5,766; 1890, 5,739; 1891, 4,168. In 1886 there were 
»,018 miles added, and in the tollowing year the construction in- 
creased over 50 per cent.; but the four years preceeding 1886 showed 
n era of diminishing railway building more marked than that of the 
last five years, the new mileage footing as follows: 1882, 14,569 ; 
1883, 6,743; 1884, 3,924; 1885, 2,982, It appears, therefore, that in 





two only of the last ten years the addition of mileage was less than 
in 1891. In those ten years the increase aggregated 68,800 miles, or 
an average of 6,880 miles per year. Connecticut, Delaware, Nevada 
and Mississippi are the only States in which no new tracks were laid. 
In number of miles laid Pennsylvania leads with 260 miles; Georgia, 
237 miles; Washington, 228 miles; South Carolina, 212 miles; New 
York, 198; Montana, 188 miles; Virginia, 188 miles; West Virginia, 
188 miles. 

The perceptibly stronger feeling in iron circles is re- 
sponsible for the resumption of activity on the part of 
all the kindred lines, notably in the vessel and ore 
trades. It was thought and, indeed, hoped in some quarters that the 
Winter might be allowed to pass before entering upon business enter- 
prises which, in the very nature of things, must be more_or less of a 
speculative character until the proper season arrives for their deter- 
mination, but as it looks now, there will be no end of fretting on all 
hands until something definite is accomplished by way of a settle- 
ment, one way or another. The vessel men, it is affirmed, are going 
in for a better rate ; the ore men, as yet on the defensive, and unwill- 
ing even to talk about the probable price of their product, are never- 
theless known to harbor good grounds for believing that the price of 
new ore will be from 75 cents to $1 higher than last year, and the 
furnacemen are in a position of doubt whether or not any such 
advance can be paid. The situation, as it appears on the surface, is 
this: The extremely low price of Lake Superior ores, and of its 
products, all the past year, has proved a serious loss to the Southern 
furnaces which, in better times, have swamped this market with their 
iron, which they could well afford to offer in competition with local 
prices. Since the cutting, however, of all the profit margins, here- 
abouts, the Southern furnacemen have experienced hard times, as is 
evident by the regaining, on the part of valley furnaces, of the trade 
which, for atime, had been lost. An advance of, say a dollar a ton 
in ore, would mean an increase in the cost of making pig iron of 
two dollars a ton, and the question is whether, the advance granted, 
Southern iron would not again cometo the front and check any active 
movement in the Central West. In these days of close competition 
and narrow margins the range of extreme fluctuations is never large, 
or, at the utmost, more than effervescent. Thus it comes that the 
problem that presents itself to the combined ore producers and vessel 
men is one that appeals not only to their immediate interests, but to 
any further connection they mean to retain with the iron business. 
The furnace trade is alive to the uncertainties of the situation, and, 
while disposed to grant any reasonable advance that may be asked by 
their furnishers of the raw material, they will hardly feel like going 
in to buy heavily unless, perchance, they should by the time of the 
beginning of ore sales have enough profitable orders on their books 
to warrant such action. If, for instance, the opening sales of ore 
should be 75 cents higher, some furnacemen who are now supplied 
away into July will hold off, in the expectation of picking up what 
they want later on, at a better rate. This is particularly true of 
non-Bessemer ores. On the other hand, the ore men dispute the 
feasibility of any such position on the ground that any ore firm that 
had disposed of a large part of its output ata considerable advance, 
would decline to cheapen the remainder and thus jeopardize the 
price of the ore already sold, in the shape of a rebate, as was the case 
with one leading mine some years ago. The coal men, too, profess to 
feel no anxiety over the resolution of the vessel owners to ask better 
going rates. Most vessels, they say, require some sort of ballast on 
Lake Superior all the year ’round, if only as a matter of safety, so 
that forthis important reason alone the great majority of boats will 
take up coal, even at a smaller rate; and it is further asserted that 
the boats that have paid the most profits, one season with another, 
are those that have steadily taken up coal, no matter how high the 
down freight, in preference to going up light, provided always that 
they had good dispatch. In the meantime, the furnace trade reports. 
a good deal of activity, and the business is evidently improved, both 
in volume and in price. 


The Local 
Situation. 
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THE SOUTH IN 1/891. 

For the most comprehensive series of industrial reviews of the 
South and Southwest we are indebted to three enterprising contem- 
poraries, the Manufacturers’ Record, of Baltimore, the 7vadesman, of 
Chattanooga, and the Age of Steel, of St. Louis. The Record’s sum- 
mary of new enterprises inaugurated in the South appears elsewhere 
in this issue, and is certainly a splendid showing for a period of 
comparative depression, even allowing for shrinkage by reason of 
many projects which failed to materialize except on paper. The 
Tradesman’s resume covers all of the important industries of the 
South, and is a magnificent piece of statistical work. ‘The marvelous 
progress of that great section in the production of crude materials is 
fully set forth and certainly admits of no parallel in the history of 
jron-making. The 7vadesman is wise enough to see, however, that 
true prosperity must come to the South only through a diversification 


of industries. No truer words were ever penned than these: 

As to manufactures, beyond some coarse cottons, raw irons, common furai- 
ture and a small quota of our plows and other agricultural implements, rough 
lumber and shingles and rough castings—leave these out and you leave out the 
list. We make not one in fifty of the engines our industries require. We 
make no nails, no wire or wire rod, no cutlery, no wrought pipe, no chains, no 
carpenters’ or other tools, no high grade furniture, very little, if any, of the 
finer grade cotton textiles. We are as absolutely dependent on foreign and 
Northern mills for steel rails, on their spindles for all high grade and fine 
textiles, on their shops for 90 per cent. of even our rudest tools, such as hoes 
and axes, picks, spades and shovels. All our residences are equipped with 
Northern made furniture, carpets and hard wood mantels, and what is pecul- 
iarly humiliating about much of this is that these very articles are made of 
Southern raw materials that are among the bestin the world. Isn’t it time 
our commercial bodies, farmers’ orders, manufacturers’ associations took hold 
of this question of industrial independence and started it toward practical 
solution. 

The South and Southwest do well, too, in agitating the subject 


of deeper harbors and more navigable waterways, and the Age of 
Steel has performed a public service in calling out a series of note- 
worthy articles by leading public men in reference thereto. Its issue 
of January 1 is instructive alike to the business man and the states- 
man. 





THE NEW FRENCH AND AUSTRIAN TARIFFS. 


France and Austria have recently made important changes in 
their tariff laws. The schedules particularly affected are those relating 
to iron and steel. A study of the changes made in the French tariff 
shows that the advanced duties affect ferro-managanese, ferro-alum- 
inum, ferro-chrome, puddled bars and steel rods, thin sheets, black 
plates, iron and steel rails, crude axles and tires, and scrap iron and 
steel. In a word, the increase of duties is general, with the ex- 
ception of steel ingots, billets and rods. The effect of the new duties, 
we learn from the /von and Coal Trades Review (London), will be that 
pig iron will have to pay a duty of 20 fr. and 15 fr. per ton of 1,000 
kilogrammes under the special and reduced tariffs respectively ; pud- 
dled bars, 50 fr. and 45 fr.; iron rods, 75 fr. and 65 fr.; rails (iron and 
steel), 70 fr. and 60 fr.; axles and tires, 100 fr. and 8o fr.; tool steel, 
200 fr. and 150 fr. Steel ingots are to be reduced to 60 fr. and 50 fr., 
respectively; steel blooms and billets, to 70 fr. and 60 fr., and steel 
rods, to 75 fr. and 65 fr. The French Senate has adopted all the 
duties as voted by the Chamber of Deputies, with the exception of 
that on scrap iron and steel, which has been raised from 1 fr. and 75 c. 
per 100 kilogrammes under the general and minimum tariffs, respect- 
ively, to 2 fr. and 1 fr. and 1 fr. 50c. In other words, it has been just 
doubled, and scrap iron and steel will have to pay a duty of 20 fr. and 
15 fr. per ton under the maximum and minimum tariffs, respectively. 

The effect of the new Austrian tariff, on the other hand, will be 

to reduce the iron and steel duties in several important particulars. 
The lately negotiated customs treaty between Austria, Germany and 
Italy provides that the duty in pig iron imported into Austria, which 
is now eight florins (Austrian) per ton, will be reduced from February 
1 next to 6% florins, and as the duties are payable in gold, this means 
a reduction of 73 cents per ton. Bar iron is likewise reduced 24 cents 
per ton; while duties on hardware will be lowered from 15 to 20 per 
cent. As Austria has a “ most-favored nation” treaty with Great 
Britain, the latter country will participate in the advantages afforded 
foreign manufacturers in the new arrangement. 





ALL-STEEL, NICKEL-STEEL OR COPPER-STEEL ? 

Upon no one question is the attention of the iron and steel world 
more intently concentrated at present than upon the production of 
the highest form of armor plate. English, French and American 
steel manufacturers are making history, these days, and the outcome 
of it all will be a marked advance in the art of modern warfare. 
Recent tests, both at home and abroad, have shown results of the 
utmost importance and are worthy record. Three ‘distinct lines of 





development seem to be going on. The best product of American 
steel works seems to be the Harveyized nickel-steel; the most 
remarkable results so far obtained in England have been from all- 
steel armor, while the French manufacturers appear to be directing 
their effects toward the production of cupreous steel. 





The Harveyized nickel-steel comes with the prestige of a most 
successful series of tests near Washington and the official endorse- 
ment of our Navy Department. The treatment of the high-carbon 
nickel-steel by the Harvey process is as follows: ‘The armor plate 
of ordinary mild steel is laid, perfectly flat-wise, upon a bed of dry 
sand or clay, deposited upcn the bottom of a firebrick cell or com- 
partment erected within the heating chamber of a suitable furnace. 
The face to be heated is left exposed, and the compartment partly 
filled with granular carbonaceous material, which having been 
rammed down upon the plate, is covered with a stratum of sand, upon 
which isa layer of fire-brick. The furnace is raised to an intense 
heat, about that required to melt cast iron, which is continued for 
such a period of time as may be required for the absorption by the 
metal near the upper surface of the plate of an additional one per 
cent. more or less, of carbon, by virtue of which the surface metal 
acquires the capacity of hardening. After carbonization is complete, 
the plate is taken from the furnace, and, without removing the car- 
bonaceous material from its surface, is allowed to cool down to a 
proper temperature for chilling. During cooling, the carbonaceous 
covering protects the metal and prevents the formation of scale, which, 
if present, could prevent proper hardening of the metal beneath it. 
When the metal has cooled to a dull cherry-red, it is plunged into 
water for chilling or tempering, the result being a hard face with a 
tough backing. The plate thus produced stood the severest tests at 
the recent trials, but the results are by no means considered conclu- 
sive as tothe Harvey method, and still further tests will be made, at 
an early date, of high-carbon nickel-steel with or without the treat- 
ment above described. While nickel-steel appears to be held in 
highest favor by our naval officials at present, it is not without its 
critics, and it is stated that a ship of war built in this temperate 
climate of ordinary steel, and clad with say 3,000 tons of nickel-steel 
armor, would be destroyed by a visit to the Arctic regions, owing to 
the contraction of steel by the extreme low temperature. 





While these noteworthy experiments are taking place in the 
United States, the English Admiralty have been achieving some 
quite as remarkable results with all-steel plates. In a recent test, 
wherein the ordeal to which these plates were subjected was exception- 
ally severe (consisting of five rounds from a six-inch breech-loader at 
a range of ten yards, with 100-pound chilled shot), the projectiles 
rebounded from the same or were shattered, while the plate was not only 
free from penetration but failed to show so much asacrack. Our 
American experimenters will no doubt take due note of this. 





With the Bethlehem and Pittsburgh people carrying forward their 
tests in the United States,and the Cammels in England, the 
Schneiders in France have by no means been idle. Recent important 
patents have been granted them by the French government for a 
new process of manufacturing cupreous pig iron and cupreous steel, 
the end reached being the production of armor plates showing very 
remarkable qualities of elasticity, resistance, and malleability. To 
manufacture cupreous steel, either in the crucible or by the open- 
hearth process, either ordinary copper or cupreous pig is employed, 
avoiding, in the manufacture by the open-hearth process, oxidation of 
the copper before it is alloyed with the steel. This result is obtained 
by introducing the cupreous pig or the copper, either at-the beginning 
of the fusion into the interior of the bath which is protected by the 
layer of slag, or at the end at the moment of adding the recarbonizers. 
This process is applied to all the existing methods of manufacturing 
steel in the crucible or on the open hearth. 

Here is, indeed, an international contest of intellect in peace for 
the highest forms of resistant material in war, and may the results 
redound to the spread of peace and good will throughout the world. 





CLEVELAND'S vessel interest is growing with each succeeding 
year. During the year 1891, 33 craft of all kinds were built in our 
extensive yards. ‘These included seven magnificent steel propellers, 
four of which were under, and three over, 2,000 tons gross tonnage. 
The total tonnage for the Cuyahoga customs district is now 274 ves- 
sels, with an aggregate gross tonnage of 212,788.52 and a net tonnage 
of 178,833.14. Of these, 24 are iron and steel vessels, with an aggre- 
gate tonnage of 50,488.55. The figures also include 142 steam ves- 
sels,‘of wood, with a total gross tonnage of 110,686.30. 
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SPIRIT OF THE TRADE PRESS. 


WHAT THE FOREIGN PAPERS ARE SAYING. 








Electricity in Drilling Metals. 

“The Application of Electricity to the Drilling of Metals” formed the 
subject of an instructive essay which was read at a recent meeting of the In- 
stitution of Engineers and Shipbuilders in Scotland (Glasgow Section), by Mr. 
Sinclair Couper.—[Glasgow Engineer. 

Making a Locomotive in Ten Hours. 

A six-wheel coupled engine and tender has just been built at the Stratford 
works of the Great Eastern Railway in ten working hours. The best similar 
performance hitherto was by the London & Northwestern Co., who erected an 
engine and tender in 25 hours.—[Glasgow Engineer. 

The Sheet Iron Trade in Southern Russia. 

Until quite recently nothing but fine iron sheets were used for covering 
houses in Southern Russia. This system of roofing is beginning te be aban- 
doned in favor of tiles. A large number of tile works have been established 
in the southern regions of Russia and Caucasia. Thissudden hange, added 
to the increase of the import duties on fine sheets, will inev ‘ably result in 
further restricting the import of that article.—[{Iron and Coal rades Review, 
London. 

New Method of Straightening Steel Plates. 

Herr E. Stridsberg, engineer, of Gullofors Factery, Trollhattan, Sweden, 
has patented a method for straightening steel plates, etc., without hammering, 
which latter may have an injurious effect on the metal. The heated plate is 
plunged into the hardening bath, but is not allowed te remain there until 
quite cold as heretofore. When the temperature is somewhat lowered it is 
taken out and placed between two cold discs in a hydraulic press, which is 
then screwed down. 


Anything but the Tariff. 


The editor of the Jron and Steel Trades Journal (London) can .see no 
earthly good in our American system of protection, but he is gracious enough 
to admit that we have an era of great prosperity before usin 1892. Hear him: 
Though the course of British trade in the coming year is still shrouded in un- 
certainty, we can, without fear of fallacy, predict a period of great prosperity 
in the great Transatlantic Republic. The good things in store for the Amer- 
icans in 1892 we donot begrudge them, although we cannot expect to partici- 
pate to the full as we did in by-gone days in the prosperity of the States. 
Already our grain and cotton accounts with American shippers largely exceed 
the trade of last year; but the effect of the American surplus, opportunely 
occurring concurrently with a failure of crops in Russia and Roumania, will 
be still more apparent in 1892. The events to follow the new tariff, though 
arising from strictly natural causes, will, undoubtedly, be attributed by the 
M-Kinleyites to their uunatural fiscal policy. A small boy throwing stenes in 
tne ocean, might attribute the subsequent occurrence of a great storm, to his 
puny efforts. Captain Cook’s astronomical knowledge enabled him to hood- 
wink the South Sea Islauders, and we shall be surprised if the supporters of 
high tariffs do not claim the coming prosperity as the result of their efforts. 
Two hundred years ago, Captain Cook had as much control over the sun as the 
American politicians have to-day, but the American farmers are better edu- 
cated than the South Sea Islanders, and ought to draw fairly straight lines 
between effects and their causes. 


Mr. Maxim’s Wonderful Engine. 

We have referred on one or two previous occasions to the interesting ex- 
periments which Mr. Maxim, the well-known inventor of the automatic gun, is 
conducting near London, with a view to solve, if possible, the difficulties that 
have hitherto prevented man from claiming the empire of the air which he at 
present possesses on land and sea. That Mr. Maxim is no blind enthusiast it 
is scarcely necessary to say. He has approached the question he has set him- 
self in a searching and analytical spirit, which might be expected of so talented 
a mechanician, and with a painstaking perseverance which excites great 
interest in scientific circles in respect to the actual trial of his zrophone, 
which is shortly promised. Speaking at the annual meeting of the A/ronautic- 
al Society, a few days ago, he vouchsafed some particulars with regard to the 
motor which he has designed to actuate his flying machine, that afford some 
clue to the care and thought he has devoted to the problem, and which indi- 


’ cate that he has, in one direction at least, made great advance on the efforts of 


previous workers in this field. The steam engine which he is employing is so 
highly developed and carefully designed that he assured his audience he could 
obtain a brake horse-power for each 10 Ibs. of weight of engine, boiler and 
condenser. This, as Sir James Douglas remarked, is a remarkable attainment, 
aid means nothing nothing moreor less than the equivalent te the strength 
o‘a full-grown man being exerted by a piece of mechanism weighing but 14 
Ibs, at most.—[Practical Engineer, London. 





PROGRESS OF THE SOUTH IN 1891. 





Certainly an Imposing Summary. 

The year 1891 has not been a period of uninterrupted prosperity for any 
section of the country, but it has resulted in immeasurable benefit to the 
South. During 1891 the S uth completed 28 blast furnaces, ten rolling mills, 
one B:ssemer steel rail mill in Maryland and one Bessemer plant in Kentucky, 
and nearly finished two cotton-tie mills and one tinplate mill, and is about 


/tealy to commence building another tinplate and steel mill. I:s production 


of pig iron was 1,990,000 tons, and of coal 23,000,000 tons. The assessed value 
of property increased to $4 800,000,000, a gain of $320,000,000 over 1890, and of 
$1,990,000,000 over 1880. The corn crop was the largest ever produced, being 
about, 568,000,000 bushels, a gain of 117,000,000 bushels ever 1890, while the gain 





—— 


in wheat was 16,000,000 bushels. The foreign trade of 1891 was the largest the 
South ever had, the total value of the exports for the 11 months ended Novem- 
ber 30 having been $296,500,000, an increase of $28,000,000 over the correspond- 
ing time of 1890. The imports at Southern ports for the same period showed 
an increase of $9,000,000, although the total imports for the whole country 
declined about $4,000,000, or a net decline outside of the South of $13,000,008, 
In November the exports from the entire country were valued at $110,000,000, 
and of this amount nearly one-half, or $53,300,000, was from Southern ports,— 
[Manufacturers’ Record. 


Advantages of Steel-Making in the South. 

As has been demonstrated, steel can be made in the South of excellent 
quality, by the acid process, and more so by the basic and duplex process. 
As far as the cost is concerned I am convinced that billets of superior quality, 
below 1.070 phosphorus can be made at various points from Southwestern 
Virginia down to Birmingham, Ala. Such billets would bring $28 per ton at 
the mill, at a cost of $24 per ton at the present demoralized market, when 
ordinary Bessemer billets sell at $24 to $25 at Pittsburgh, Pa.—[G. L. Lent- 
schler, in The Tradesman. 


Diversifying Industries—A Lesson from the North. 

A manufacturing center must grow; it cannot be made. The great con- 
cerns in the Central North have been developed from mere shops, the owners 
of which had but a few hundred dollars to begin with. Thus grew up the 
enormous agricultural implement trade at Canton, Massillon, Akron and 
Springfield, O., and the equally big ones in Minnesota. Forty years ago the 
whole of those in Ohio, now employing not less than $39,000,000 capital, didn’t 
command that many thousands. The Studebaker Wagon Works, one of the 
greatest in the world, began thirty-five years ago in two frame shops, one 
story each. It now has sixty acres floor space, works a thousand mechanics 
and laborers, uses $5,000,000 capital and makes $10,000,000 value yearly output. 
There are a great many articles the South is peculiarly adapted to produce. 
We can make our own shears, drawing-knives, all forms of plain tools for the 
mechanic, farmer, quarryman and woodsman. No great capital is needed in 


| these lines to give them a fair and favorable start. We are now producing an 


excellently adapted steel for cutlery, springs, etc.; also as good boiler material 
as the world can show. Let us not wait to start at the top. Begin at the bot- 
tom and grow.—[Tradesman. 


How the South Stood the Financial Strain. 

The South, though less fortunate than the other quarters of the country, 
stood the strain wonderfully, during the squeeze of the first half of the year 
justended. There have been compartively few failures in spite of the low 
price of cotton. The 6,000,000 bales of the crop of ’g1 sold already, has pretty 
well evened accounts with the bank, storekeeper and factor. The two million 
bales remaining, held by the producers who are able to hold, is worth now 
$70,000,000. It will be sold for that much before May 1. The money it will be 
exchanged for will nearly all remain in the South. Meantime accumulated 
stocks of iron and the current product will be worked off and this will serve 
to keep things going in the iron region. Furnaces now in blast are generally 
out of debt. The money the masters get will be paid out here for labor, coke, 
ore, etc. An advance ofa dollar on the ton may be realized early in the year, 
if it is a good deal of life will be put into general trade. 

We figure the general basis for the support of better commerce like this: 


IN THE SOUTH. 








COEROM. UMBONA... cccersesecnreereccecssuiassasivesteoeank ddabbincdiiode vsssacthbenuchiowwnguie $70,000,000 
TEGO. coccncsrvececnortencaescesevecoencexe ssespinbuaaseoecapebenpegoneliotserasdnchindinse so vehacs 5,000,000 
Lumber 15,000,000 

Dotel BE SOMUA..0....cccseveccccscssccessacoosestonees covessumnsenconnessocsssonped $90,000,000 


These industries have paid off the Eastern creditors for debts made last 
Winter and Spring ; what comes from the residue will stay. 


IN THE NORTH. 


Whinent wmG0ld............000cccrceces-ccessossoonses sonscenenneseosesiones socsononececsessvooed $90,000,000 
a COPE I cantide |  svececiavccnese ncansnbinesodsespsansoanbbasbescassbedbenmeaiio teres 70,000,000 
Hay, Ctc., umsold............srcerecccreroersneeesonseorerarcens conesesegeones 20,000,000 





This isa grand total of $300,000,000, on a rough estimate, upon which we 
rely for a return of confidence in solid objects of investment.—[The Trades- 
man, Chattanooga. 





BACKWARD AND FORWARD LOOKS AT THE IRON TRADE, 





A Big Volume but Unsatisfactory Prices. 

It rarely happens that prices have shown as little change as during the 
year now closing. The tendency has been almost uniformly toward a lower 
range, yet the loss in no case exceeded 5 per cent., and in pig iron hardly as 
much as that. Thisis the more surprising when we consider the fact that the 
closing month of the year shows an increase in the output compared with the 
opening month equivalent to more than 1,000,000 tons per annum. Statistics 
in regard to stock on hand are not immediately available, but if prices are any 
criterion there is no reason to suppose that there is any very important 
increase, although, of course, there is some. Prices during the last month of 
the year were steadier than at any time, since midsummer, which is a pretty 
good reason for believing that stocks are not greatly out of proportion with 
the increased output. Half a million of tons on a production of 4,000,000 or 
5,000,000 tons would be quite as much or more than 1,000,000 or 1,250,000 would 
be on the present output, so that even if there is that quantity on hand it meed 
cause no uneasiness, as it simply represents six or eight weeks’ consumption. 
Nevertheless 1891 has been unprofitable and trying to manufacturers, and with 
such an experience fresh in mind it seems paradoxical to talk hopefully of 
the position. But if the enormous production is taken into account, the 
wonder willl be that it has been absorbed with but a very trifling shrinkage in 
prices. The output must have been very close to 9,500,000 tons, and with a 
decreased consumption of nearly 1,000,000 tons at the rail mills, compared with 
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some former years, it is evident that whatever the pecuniary result may have 


been to producers the volume has been enormous.—[Iron Age. 
Railroad Building in 1891. 
Following is a table of the new oe by States for 1891: 




















DSO RII A inc ccccnessessevccveisecnevseeseonsosesseessosne 175. Oklohama .. 

AT KANGOB...0.6000.0.0:seecrsererecesecrersceenesenresssens - Oregon... 

i ae A i RRA SS Att ae ~ Pennsylvania.. 

COMOTAMO..........06 0000: cauinpsbebecdanmtaunmiedderoeend Rhode Island.. 

SRNINIL. - . . cudatpbinivann davesebencerseondoniansounseu South Carolina 

Georgia South Dakota 

NIT <0. 5 cisatst estos ondab pedatdiedennanttepcesdbanes Tennessee 

BELEMONR, . ccse- ccvesces Texas... 

ae CPIIAS, 2: caciremsainceiphsenessnchetdvensss vesedarinsiouns 
PO Bicescceses scccssccnee Vermont........ 

PRIIEE snvedussnecensexssrenvonesisee Virginia .. in 

Kentucky Ww ashinigton.. svecccesensoee 

Louisiana. West nk | goa 

Maine........ RE CES Wisconsin... 

BMaryland..............00.ccscscce: sssssseessesneees-sseees Wyoming... 

PERERA CRMBOERG, 6005000. ccenddes vccessrenccsencececcecess 7.8 

Michigan .... ae Total United 4 States... ensonercmmiaeeieS, 
ne Alberta... dite cher edireii ent 
Missouri .. British Columbia.. 

BEOMEERA o0ccceseseccscccr. coccceresesces Manitoba.. ondees 

Nebraska... cheeks ieee entidnbipiindobapenehee New Brunswick 

New Hampshi: Dee ee he cla lateliabacainn 10.5 Nova Scotia....... 


PD PEE cases cccnenses ovssspnacnense cs onesseseencevecs 
Sy II 1 Xa sc snevapnesbagnbenavessanionsons 
EY tin china cdstsdsens doc pipipenvenneacaste sete 
North Carolina.... ees 

North Dakota..... 
Ohio 


BE OXICD. 2.0000 qgevccseee 





Tetal rae 
Grand total.. NERS 





The total hie pom year was the eset since 1885. In fact, uae 1878 there 
have been but two years, 1884 and 1885, when so little railroad has been built 
as in 1891.—[Railroad Gazette. 


An Exceptionally Reassuring Outlook. 


Taken as a whole the railroad situation may be said to be more promising 
than at any time within the past five years, or since the act to regulate com- 
merce took effect. With the passage of that act came a new era in the rail- 
ways of the United States, and that such a change of methods and operation as 
was necessitated by the passage of that act could have been accomplished with 
so little disturbance as has actually been the case, speaks volumes for the 
ability and conservativeness of the managers who have had the matter in 
charge. We believe that the coming year will show a marked improvement in 
this regard, and feel confident that on the first of January, 1893, we shall have 
a still further advance in this direction to record.—[Railway Review. 





A NEW PORTABLE GASOLINE ENGINE. 





The illustration shown herewith represents a view of the latest departure 
in motive power for portable purposes, and in the outcome of years of careful 
study and experiment it is the Van Duzen portable gasoline engine. As will 
be seen, it is of the vertical type, reducing to a minimum the friction as a per- 
fect aligment is obtained. The cylinder is supported by four steel standards 
accurately turned and finished, which are screwed in the base. These stand- 
ards also support the shaft operating the valves, which are all poppet valves, 
owing to the slide valves grinding up, thereby obviating the necessity of tak- 
ing them out and cleaning them. These engines do the same work as any 
portable engine at a much less cost, running on one-tenth of a gallon of gaso- 
line an hour for each horse-power—a ten horse-power will run one hour on one 
gallon. As there is no engineer or fireman needed, no water to haul, wood or 
coal used, it can readily be seen to be an economical machine to operate, also 
much safer, as an explosion is an impossibility. 

The governor has complete control of the valve admitting the gas to the 
cylinder and none is admitted, except as the load on the engine calls for it ; 
this keeps the speed of the engine at one continual thing. By a very simple 











device the speed can be immediately reduced from 200 to 70 revolutions per 
minute, and continue to run at that until otherwise desired. The pulley is 
so constructed that it can be stopped instantly, but the engine continues to 
run. Thisisa feature that will be readily appreciated by those who have 
handled portable steam engines, as the machinery they are running some- 
times hecomes disabled and, owing to the momentum of the engine, it is im- 
possible to stop quick enough, hence the damage is much greater than it 
might have been if they could have stopped instantly. For further particu- 
lars and prices address the manufacturers, the Van Duzen Gas & Gasoline 
Co., No. 25 Broadway, Cincinnati, O, 


RECENT TESTS OF AMERICAN ARMOR PLATE. 





“ By far the most momentous question which the Department has had to 
consider in connection with the construction of the new Navy is that of armor. 
first, to secure a supply of American manufacture ; and, secondly, to determine 
what kind of armor should be adopted, having reference both to its composi- 




















TARGET NO. 1. 


tion and mode of treatment.” This paragraph is quoted from Secretary Tracy’s 
report submitted to Congress on the first day of the present session. The 
“armor” is applied to the metallic protection of ships which the increased 
power of modern artillery has made necessary, the ultimate object being to 
attain the greatest amount of protective power with the least possible weight. 
But the number of manufacturers of armor is exceedingly limited in conse- 
quence of the cost of plant and the skill and experience required. * * * 
The great competitive trial in September, 1890, at the Annapolis Prov- 
ing Ground, of three armor plates—one of steel and one of nickel steel, manu- 
factured at La Creusot, France, and of acompound plate manufactured at 


































































































TARGET NO. 2. 


Sheffield, England, was the most important contest of guns against armor ever 
known before on this continent, and one of the most important ever held any- 
where, not excepting the one at Ochta, Russia, in November following. It had 
been the talk of Europe as well as America, and it has made the Annapolis 
Proving Grounds familiar in discussion, like Spezia, Portsmouth, Shoebury- 
ness, Gavres, Ochta and other places where tests have been made. The results 
were uniformly excellent. As far as resistance te penetration is concerned, 
no steel or compound plate had ever equaled the nickel-steel plate tested at 
Ochta. The Annapolis nickel-steel plate did not possess the hardness of that 
at Ochta, but it showed a tenacity never before evidenced by any plate, and 
that, too, with an absence of brittleness which enables it to withstand its tre- 
mendous punishment from the 100-pound 1734 inches long steel-pointed pro- 
jectiles from the eight-inch breech-loading rifles, without a crack of any de- 
scription. It showed less liability to be broken up by continuous fire than 
ever before noticed in any plate. 

Since then other valuable tests, both of plates and projectiles, have been 
held on the Aunapolis Proving Grounds, and also at the new proving grounds 
at Indian Head. The recent tests of armor plates at the latter range by the 
Board, of which Rear-Admiral L. A. Kimberly is president, furnishes data 
which is considered by the Navy Department as quite sufficient to determine 
the policy to be pursued in the manufacture of armor for practical use on the 
ships undergoing construction. It seems, therefore, that there will be no fur- 
ther delay of the work on the new vessels because of lack of armor. After 
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careful consideration of the results of the firing upon the six plates, it was 
the unanimous decision of the Board that they be placed in the following order 
of merit: 

1. The high-carbon nickel-steel Harvey plate furnished by the Bethlehem 
Iron Co. 

2, The high-carbon nickel-steel plate furnished by the Bethlehem Iron 
Co. 
The high-carbon nickel plate furnished by Carnegie & Co. 
The low-carbon nickel-steel Harvey plate furnished by Carnegie & Co. 
The low-carbon nickel-plate furnished by Carnegie & Co. 
The low-carbon steel Harvey plate furnished by the Bethlehem Co. 

The right side of plate No. 1 showed remarkable qualities. The two pro- 
jectiles which struck that side penetrated not more than seven inches, the 
head remaining in that plate, completely filling the hole, and with the appear- 
ance of having been welded to the surrounding metals, while the body was 
shattered into many fragments. The Board was of the unanimous opinion 
that plates Nos. 1 and 2 are superior to the Creusot steel and nickel-steel plates 
of last year’s test. In closing, the Board said: “It will be noticed that the 
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TARGET NO. 3. 


high-carbon plates show better results than those of low carbon, but it is 
believed that the chemical analysis of the plate nowin progress will show 
that the words ‘high’ and ‘low,’ employed by the manufacturers, have been 
used arbitrarily, and have but little value for purposes of comparisou.” 

The Navy Department has since decided to go on with the manufacture of 
the high-carbon nickel-steel plates, or the plates which have been treated by 
the Harvey process of surface hardening. 

But the work of obtaining the best armor plate by competitive tests is not 
finished, and the ordnance officers will continue with the further development 
of the Harvey process of surface hardening. Aside from the Harvey process 
the treatment given to the metal of the Bethlehem Works is entirely different 
from that given to it by the Carnegie Works, and the trials were competitive 
tests of the two methods. Pending its further development to secure uni- 
formity and economy in the methods of treatment, the Navy Department has 
authorized both the Bethlehem and the Carnegie firms to go on at once with 





























TARGET NO. 4. 


the manufacture of high-carbon nickel-steel plates, as no other plate for side 
armor has yet proved so successful a match against the 6-inch projectile that 
may be fired under the most extreme conditions. The total armor required 
for the twenty-two vessels now building is 15,945.85 tons. * * * 


The appliances at the proving grounds are of the most modern kind, 





including electrical apparatus and instruments for determining the speed and 
force of the projectiles, bomb proofs, and a large traveling railway crane for 
handling heavy guns. 

The cuts given herewith represent four only of the six armor plates 
used in the trials at Indian Head, on October 31 and November 14. The plates 
were subjected to tests more severe than had ever been applied at any foreign 
Government trials, and the results showed conclusively that the best of the 
plates, or No. 1, is superior to any foreign plate yet produced, and that Nos. 2 
and 3 made records which compare favorably with the best. Four shots, one 
at each corner, were fired at each plate from the 6-inch gun, with an impact 
velocity of 2,075 feet a second, and an energy of 2,988 foot-tons, using the 
Holtzer projectile of r00 pounds. One shot was then fired at the centre of 
each plate from an 8-inch gun, with an impact energy of 4,988 foot-tons, using 
Firming and Carpenter projectiles of 210 and 250 pounds weight, respectively. 

The right side of plate No. 1, the high-carbon nickel steel plate, tempered 
by the Harvey process and furnished by the Bethlehem Co., showed very 
remarkable qualities. The two projectiles which struck the right side pene- 
trated not more than seven inches, the head remaining in the plate, completely 
filling the hole, and with the appearance of having been welded te the sur- 
rounding metal, while the body of the shell was shattered into many frag- 
ments. There were no cracks made on that side of the plate; and the back of 
the plate, on the right side, showed no disturbance except a hardly noticeable 
swelling on the surface. The first shot fired at the upper Jeft-hand corner was 
smashed without doing any damage to the plate beyond eight inches penetra- 
tion, the point of the shell remaining imbedded. The shot fired at the centre 
and the one at its lower right-hand corner on October 31 met less resistance. 
The shot into the lower right-hand corner got in to a considerable depth. The 
reason for this was the inequality in the tempering of the plate, the lower part 
not being treated with the tempering precess. 

Plate No. 2, the high-carbon nickel steel, from the Bethlehem Works, 
showed a great degree of uniformity as well as resistance te penetration. 

The small penetration of the 8-inch shot, the one in the-centre of plate 
No. 3, on November 14, was, in the opinion of the Board, due to the excessive 
upsetting of the projectile. This plate was of high-carbon nickel steel from 
the Carnegie, Phipps & Co.’s works. 

Plate No. 4, a low-carbon nickel steel, Harveyed, from the Carnegie works, 
lacked in all of those characteristic qualities possessed by the right side of 
plate No. 1. It was perforated clean through by one of the projectiles, while 
Nos. 1, 2and 3 kept out all of the projectiles. All of the armor plates were 
more or less cracked through, but only two, Nos. 3 and 6, badly, and these 
two plates alone showed cracking before the fifth shot, the one with the 8-inch 
projectile. It is observed that the “ high carbon” plates show better results 
than the “low carben,” but it is believed that the chemical analysis of the 
plates now in progress will show that the words “ high ” and “ low” employed 
by the manufacturers have been used arbitrarily and have little value for pur. 
poses of comparison.—_[New York Tribune. 





A FAMOUS MINE CLOSED. 





The old Dickerson iron mine, located at Mine Hill, N. Y., ome of the oldest 
in the country, has been finally abandoned, owing to the unprofitable working 
of the mine at the depth reached. This mine has been werked almost con- 
stantly for about 175 years, and the vertical shaft has been sunk to a depth of 
over 1,000 feet. 

There is quite an interesting history connected with this eld mine. The 
land above and around the mine was taken up as a mining tractin 1716 by 
John Reading, surveyor-general of the State, for Joseph Kirkbridge, who 
bequeathed it to his three sons. The first ore from the tract was worked from 
pockets at the surface, and was carried in saddlebags to Elizabeth, where it 
was made into bar iron, to be transported on herseback toa market. During 
the Revolution ore from the mine was converted into cannon balls for the use 
of Gen. Washington’s little band of fighters. The Dickerson family began to 
get possession of the mine in 1780, and in 1838 Gov. Dickerson was shipping 
ore by the Morris Canal to Pennsylvania furnaces. Before that period the 
mine was worked under the system of forge rights. The owner of a forge or 
forge fire, who had an interest in the mine, would go to Mine Hill and get out 
for himself all the ore he needed. Mining was easy enough, fer the ore 
cropped out from the surface in large quantities. Its Indian name was Succa- 
sunna, or Zukkazuing, “ place of the black stone.” 

During the days of forge rights the ore was carted to nerthern New Jersey 
to supply 100 or more forges. As legal tender was a scarce commodity in 
those times, the 30 or 40 forgemen who worked at Mine Hill paid for the raw 
material with bar iron brought back frem the furnaces or forges, and thus the 
Dickerson mine became a commercial centre for crude and manufactured 
iron. 

After Gov. Dickerson’s death in 1853 the property was controlled by his 
nephews and nieces, but in 1860 business was so poor that they ceased working 
it, with a pile of 25,000 tons, then an enormous quantity, on the bank. Subse- 
quently the mine was leased, new machinery was put in, and a boom was 
expected. Two years ago, however, an offset in the bottom of the mine threw 
the vein off so that it became lean and rocky and unprofitable. The mine 
produced about 1,000,000 tons of exceptionally fine ore. 





THE remarkable development of the nickel-mining industry in Canada is 
one of the marvels in the recent history of mining. In 1889 there was but one 
company producing in the Sudbury district, and in the following year the out- 
put exceeded 1,000,000 pounds of nickel, surpassing the output of the famous 
mines of New Caledonia. With these two deposits of nickel, both of which are 
of vast extent and contain ore of high grade, there is evidently no danger that 
the demand for nickel will outstrip the supply.—[Engineering and Mining 
Journal. 
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FEREOSTATIC COMPRESSED STEEL CASTINGS. 





The object of this improved method of making compressed steel castings 
is to keep a contant and uniform pressure on the fluid metal so as to prevent 
the raising and boiling action which accompanies the pouring of melted steel 
into ingot or sand molds, and thus prevent the forming of blow holes and 
honeycombs which are found more or less in all steel castings. As may be 
understood from the drawings the melted steel is poured into the molds 
through a high runner connected to molds in which a pressure is constantly 
maintained to counterbalance the weight of the fiuid steel in the runner. 
This pressure may in all ordinary cases be from 40 to 70 lbs. per square inch, 
and, as the pressure is constantly pressing on the metal run into the molds, 
each layer becomes pressed and forced down and thus prevents the forming of 
blowholes and cavities, at the same time making the steel casting more close 
grained, sound and far superior to unpressed casting. 

Comparing this methed of compressing steel with hydraulic pressure, and 
bearing in mind that the useful effect of compression in hydraulic ingot 
molds is proportional te 
the depth of mass or ingot, 
(mot taking inte account 
the enormous friction and 
loss of effect caused by 
the chilled sides of the 
ingot, which must be 
crushed before any useful 
compression reaches the 
centre), and taking this 
pressure to be 8,000 lbs. per 
square inch on a 12 ingot 
and taking %” depth in 
closed mold, we have the 
pressure in this to be equal 
to (8,c0ox %) + (12x8) = 10.4 
lbs., while it always is 40 
lbs. per inch. Further- 
more, the work done by 
compression in closed 
molds is gradually from the 
bottom up on each layer or 
particle as it is poured in. 
This method of compres- 





is at the desired height in the mold. Du. ng the filling a current of air or 
steam will pass out through the pipe; but when the metal has reached the 
desired height the opening in the lower end of the pipe will be closed, so the 
supply to the runner can then be stopped. 

The operation is as follows: The cock of the receiver J being closed 
and that of the receiver H opened, the melted metal is poured into the runner 
A at the top thereof, and, descending, enters a duct C, and from thence passes 
into the bottom ofa mold. The air or steam pressure is regulated according 
to the pressure of the weight of metal in the ranner above that in the mold, 
so that the pressure on the upper and lower sides of the mass in the mold will 
be substantially equal, the escape of extra air or steam by the valve V pre- 
venting the excess of the air or steam-pressure. The air or steam bears 
uniformly on the upper face of the metal as it enters the mold,so that the 
metal is under constant compression the entire time while entering and form- 
ing in the mold. When the mold is filled, the air or steam supply from the 








low-pressure receiver H is shut off, and the cock of the high-pressure receiver 
J opened, se thata much greater pressure is constantly exerted upon the 
metal while cooling and 
solidifying; making a sound 
and close-grained metal 
casting free from honey- 
comb, cavities, pipings, or 
blow-holes. 

In the mold shown in 
Fig. 3, the air or steam pass- 
ing into the mold enters 
also the space N and presses 
equally upon all sides of 
the thin and yielding shell 
M, containing the melted 
metal as well as upon the 
top of the metal, thus 
making a perfect compress- 
ed ingot or casting. 

In the process herein 














arunner of ordinary size, 
the pressure of air or steam 
from the low-pressure 
receiver during the filling 














sion is equally applicable 
to sand molds for castings, 
for machine beds, fly- 
wheels, gears, cylinders, 
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of the mold will be about 
thirty-six pounds to the 
inch, and when filled the 
amount of pressure from 
the high-pressure receiver 
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crank shafts and pro- 
pellers. The appliances 


employed will be about 
seven hundred to one thous- 





required for casting under 


and pounds to the inch. 














































this method are inexpen- ae _ Y In the use of the sand 
sive and of the simplest ‘ingl . mold R the cocks of the 
kind, and cannot fail to in- : phanbheeaSioe pipes K and T are opened 
crease the strength of the ‘3 and that of the pipe L 
castings. oe S eee pea closed, so that the air or 

In our illustrations, | " —— “wg —_ steam from the pipe K and 
Fig. 1 represents a partly : ‘a ohheseem the receiver H enters the 
side and partly sectional : 8 ae : mold through the opening 
view in elevation of an | . So Se --4-4--' b--i- in its top at the same time 
apparatus for casting steel. asi ho ah UF Raheem that the metal enters the 
Fig. 2 represents a plan : [ mis fe bottom of the mold, so that 
view of the apparatus 4 1S r ieee: tas the pressure is constantly 
shown in Fig. 1, parts Eore ! : p-t----4--) exerted during the filling 
being in section. Fig. 3 ef i 4 : aa of the mold. When the 
represents a view of a mold “oh as + cA he rig. . mold is filled, the low- 
for casting large ingots. ! iC See pressure receiver is shut 
Fig. 4represents a section { ’ eff and the high-pressure 
on line x x, Fig. 3. bo receiver is connected with 

Referring to the draw- os the interior of the mold, 








ings, A designates a runner 


of any suitable height, firmly secured to a base B, the latter having therein the | 


ducts C, leading from said runner into an openingin the base of the frame 
ofthe ingot-mold D. The frame E of the said mold is formed ofa base F and 
a cover-plate G, which inclose the ends of the mold D and are firmly secured 
by bolts having their ends inserted in openings in said base and plate, having 
nuts thereon. 

H and J represent, respectively, low and high pressure compressed air or 
steam receivers having the pipes K and L, leading therefrom, the pipe K lead- 
ing into the top of the mold D and the pipe L into the pipe K. Each of the 
pipes K and L, is provided with a stop-cock, so that the air or steam supply 
can be shut off from either receiver, as desired. 

For casting large ingots, the mold D is formed with an inner yielding or 
flexible shell M, as shown in Fig. 3, the latter having a surrounding space N, 
communicating with the air or steam supply, the said shell being kept in 
place by the clay plugs V, located between the shell and outer casing of the 
mold. 

P designates an air-tight box having an opening in its base for the 
entrance of a duct C to the interior of asand mold Rin the flask S in said 
box. A pipe T, connected with the pipe K, leads into the box P, and the flask 
S, which is of the usual construction, has an opening leading into the top of 
the interior of the sand mold. Any number of ducts may be made in the base 
leading from the runner A and molds connected therewith, if desired. 

To ascertain the height in the mold that is necessary to be filled with 
metal, a small pipe X is passed through the cover-plate, so that its lower end 


The sand mold may be 
employed at the same time as the ingot-mold, or a number of either ingot 
er sand molds be operated either separately or conjointly, as desired, how- 
ever, for the sake of clearness, a single ingot-mold anda single sand mold 
being shown inthe drawings. The runner A is made considerably longer 
or higher than the mold, so that great air or steam pressure is necessary on 
the metal in the mold to balance the weight of the metal in the runner 
above the mold, thus obtaining a heavy pressure on the metal in the mold for 
compressing the same. 

The inventor is Mr. Sorene C. Rockman, of Philadelphia, Pa., and the date 
of his letters-patent is December 1, 1891. 





Americans after Manganese Ore. 

Mr. Howard G. Cope writes from Colon, on the Iethmus of Panama, as 
follows: “About the roth of November I met a representative of the Edgar 
Thomson Steel Works and a man from the Illinois Steel Works, who were 
down here looking at some manganese mines,near Colon. They must have 
been favorably impressed, for they have paid $10,000 down for an interest in the 
mines and will seon commence to work them. I seeabig lot of Cambria steel 
rails for a street-car line going over our road for a Mexican town named 
Manzanillo. The curves and everything, cars and all, are now crossing here 
on their way to Mexico.” 





Basic slag, which formerly sold in England for 60 cents a ton, now brings 
| $6.08 per ton, or just a little more than ten times as much. 
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AUTOMATIC STEEL CHAIN LINK MACHINE. 





The accompanying illustration was recently brought out by the Toledo 
Machine & Tool Co., of Toledo, O., for the manufacture of link belting made 
from sheet steel. The machine is automatic in its movements throughout, 
being so built that it is adjustable for different sizes or links. The steel is 
fed from the roll er coil by an automatic roll feed, bringing the end of the 
coil about midway on the die when first stroke of press comes down and per- 
forates the link. In the upward movement of slide the stock is again fed for- 
ward the space of one link, and in the second downward stroke of slide the 
link is formed and end turned down, at the same time a ram on back side of 
machine is forced up against turned end of link, which forms the hook. When 
slide and ram retract an automatic knockout comes into action which forces 


link from the dies, at the same time the stock is being fed forward for another - 


link. In this manner it wiil be noticed that one complete link is 
made at each stroke of press, after first link has been made, the 
speed of which is about 40 strokes per minute. Weight of this 
press is about 7,000 lbs. 

This machine was built for manufacturing links patented by 
Thos. Maxon, and owned by the Dayton Steel Chain Co., of Dayton, 
O., and press is now in operation by said company. This enter- 
prising concern has had remarkable success since its origination, 
constantly bringing out new and improved machinery. Their 
line of presses is now very complete, making almost every style 
of power press used for manufacturing various kinds of sheet 
metals. We have been informed that since moving into their 
present commodious quarters located corner Superior and Oak 


Siting — 
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AUTOMATIC STEEL CHAIN LINK MACHINE. 





streets, where they occupy a fourstory building 120x40 ft., they have been 
exceedingly crowded with orders for their line of goods. Their prospect for 


coming year is reported as being very bright, and their presses have given 
universal satisfaction wherever used. 





Pig Iron Prophet Benner Misses it in 1891. 


Mr. Benner believes in the periodicity of cycles and that the cycle system 
is produced by the perihelia [points in the orbits of planets in which they are 
nearest to the sun] of the planets which affect the earth and all that live and 
move thereon! Mr. Benner himself remarks that: 

“ The cycles of eleven years in the price of corn and hogs, 27 years in the 
price of pig iron, and 54 years in general business cannot be accounted for 
upon any known theory in the operations of trade. Therefore, we must look 
elsewhere for a cause and solution of the problem. The cause producing the 





periodicity and length of these cycles may be found in our solar system!” 

Now for some of Mr. Beuner’s prophecies : 

“1890.—Great activity in general business. Iron and stocks advancing 
and bounding upward from the beginning to the ending of this year. A | 
repetition of the year 1879. 

“ 1891.—This era of speculation and great prosperity comes to a close this 
year with a panic. A commercial revulsion and general reaction in all busi- 
ness after this year, and down goes trade for a series of years. 

“1892, 1893, 1894, 1895, 1896, 1897 —-Dull years, poor trade.” 

“He hit part of 1890, but he missed 1891 altogether. We certainly have had 
no eraof prosperity in the iron trade during 1891, and the year is going out 
witheut the occurrence ofa panic; 1892 is yet to come,and for one, I do not 





believe that the combined science and prophetic aspirations of Messrs. Totton 
and Benner enables them to come any closer to the bullseye in foretelling 
the course ef trade, than my knowledge of current events enable me to fore. 
tell the character of next year’s apple crop, and it is very certain, judging from 
last season’s experience, that buds in April don’t count against the possibility 
of May frosts. No one can fore know these things, but any one can guess at 
them, and, as guessing is alwaysin order, I will gness that 1892 is going to be 


a fairly prosperous year, in the iron trade.”—[“ Cold Short” in Ohio Valley 
Manufacturer. 





WOOD-TURNING LATHES. 





These wood lathes are made by the Indiana Machine Works, of Fort 
Wayne, Ind. and are of modern and improved design; the frames are cored 




























WOOD-TURNING LATHES. 


out, making them strong and reliable; they are built in the best possible man. 
ner of the best material throughout. They build four sizes, 12, 14,16 and 
18-inch swing. The two first named have iren cones, with three speeds, and 
the two latter sizes cherry wood cones, with four speeds. The spindles are 
steel and of large diameter; the bearings are lined with genuine babbitt, 
and provided with brass oilers. The centres are of improved patterns and 
very desirable. The 16 and 18-inch may be used also for pattern makers’ 
lathes, in which case they furnish a large face plate at back of headstock, and a 
floor stand. A countershaft, two centres, four rests and two sockets furnished 
with each lathe. For further particulars, address the manufacturers. 





Diversifying Southern Industries. 

It ought to be understood by our own people that the South is not suffer- 
ing from any cause except her own adherence to crude production, and her 
overdoing in that line. If Southern legislators and directors of industrial 
public opinion can, they ought to encourage diversification, first by taxing 
new plants for making higher product nominally or not at all—for a time; 


| then by patronizing our own foundries, stove makers, house-building mate- 


rials and the like, when it is as good as can be got in the North. But our 
Legislatures seem bent on crushing all these new and needed concerns by im- 
posing on them double, or oftener treble taxes. The people will not only, as 
a rule, buy a stove or plow sooner from the North, but they crave Northern 
Irish potatoes, and are willing to pay double the price for Northern cottons, 
towelings, checks, etc., rather than take the superior home product at fair 
rates. The South, with all her vaunted pride in herself, needs most of all to 
respect her industries in the enly practical way, the way of patronage.— 
(Tradesman, Chattanooga. 
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FUEL GAS PROGRESS. 


WHAT HAS THUS FAR BEEN ACCOMPLISHED. 





In a very readable article in the January issue of the Angineering Maga- 
zine, entitled “The Newer Forms of Fuel,” Mr. Hosea Paul, whose articles in 
The Iron Trade Review on the Ohio natural gas fields attracted such wide 
attention, refers as follows to the question of producer and liquid fuel : 

The production of gas for heating is of comparatively recent date; its 
processes are incomplete, and the subject far from a finished one, though it 
has been the subject of upwards of a thousand patents. One need only to visit 
rolling-mills, furnaces and kilns in different parts of the country to learn that 
fuel-gas, or as it is generally called, “ producer-gas,” is already an important 
and rapidly-increasing factor in metallurgy, pottery, glass making and kindred 
industrial operations. For steam-making, for instance, the kind of fuel is 
mainly a question of economy, but for metallurgy and the ceramic arts much 
more is involved. It is the question of the maintenance of the regulation of 
the supply, and its ready control, of freedom from smoke particles, injurious 
gases and the by-products of combustion. The use of producer-gas thus 
enlarges possibilities and leads to the building up of new arts. 

The problem that presents itself in making producer-gas is to make 
available as large a proportion as possible of the heat-units coatained in the 
coal. To do this successfully considerable range is required in the kinds of 
coal, using as nearly as may be the quality found in each locality, in order to 
save the cost of transporting any particular grade from place to place. There 
must be, moreover, a means of preparing and adapting gas to particular and 
specific uses; for instance, different kinds may be used successively for 
metallurgy, for kilns, for steam-making, for heating dwellings and for cooking 
food. An important practical point is that it shall have by nature or by 
special device such a strong and characteristic, if not offensive, odor that 
leakage will at once attract attention. 

It is significant of the future of manufactured fuel-gas that the subject 
should have received so much expert attention in the city of Pittsburgh in 
competition with the abundant natural product. It is asserted that gas can be 
made at a cost of two cents per thousand feet, and that a plant for the manu- 
facture of one million feet per day will cost less than one-fifth as much as an 
illuminating-gas plant of similar capacity. Jt is likewise stated that the work- 
ing force required for such a plant is only three men and two boys contin- 
nously employed. Still quoting from the claims of the projectors of a gas- 
making process, it is said that the quantity of gas that it is possible to produce 
from a given quantity of coal, depends upon the quality of gas desired. Of 
that variety best adapted for metallurgy the bulk is nearly double that made 
specially for household uses. 

Now if any such claims can be even approached this will make a very 
cheap and a very convenient fuel. Such cheapness would be possible mainly 
from turning to account a much larger percentage of heat units than has ever 
been done before. But because this has not yet been done, or because some 
statements are a little premature, if not extravagant, it cannot be denied that 
a great harvest awaits the careful gleaner in this extensive field. 

The use of liquid fuel is of very recent date, and confined mainly to crude 
petroleum. This has long been recognized as a possibility, but was delayed 
because of the comparatively high price of oil. In 1865 the price was $12 per 
barrel, but by 1882 it had declined to fifty cents. Up to this time its produc- 
tion was limited to a comparatively small area in Pennsylvania. But the area 
in which it may be found has widened and in spite of attempts to enhance 
prices by curtailment of production the supply is so great and comes from so 
many sources thatit is not likely to advance in price materially for many 
years. 

So far as illuminating oil was concerned, few would venture to assert that 
the world’s needs were not already supplied when an immense outfield was 
developed at Findlay and Lima, in Ohio. In 1885 the existence of such a field 
was wholly unsuspected, but within two years there was a daily production of 
more than 20,000 barrels per day. It could not be said that it was needed as 
au illuminant; it had, moreover, a disagreeable odor not easily removed by 
the ordinary refining processes. Barred out as an illuminant, manufacturers 
were sought to try it for fue), and it rapidly came into extensive use. It did 
not require any preparation or purification, nor any expensive apparatus. Its 
use was then mainly a question of price and heating efficiency. As to the 
latter many scientific and practical tests were made. One made at the North 
Chicago Rolling Mills, in the Summer of 1887, consisted of burning different 
kinds of fuel under the boilers used in generating steam in their extensive 
works and noting the quantity of water evaporated in each instance. The 
result was that for each pound of Indiana block coal consumed 7.4 pounds of 
water was evaporated, while a pound of Findlay crude petroleum evaporated 
152pounds. Similar results have been attained in many other instances, and 
their possibility can be shown by chemical analysis. A barrel of oil contains 
from 260 to 300 pounds, or about seven barrels to the ton, but because its heat- 
ing valne is twice as great we may set down 3% barrels of oil as equivalent to 
a ton of coal. 

In considering the problem of fuel supply the question and cost of trans- 
portation is important. The fuel supply of Boston is derived from Pennsyl- 
vania, not less than 300 miles; that of New York, perhaps 150 miles; Phila- 
delphia somewhat less than 100 miles, and Cincinnati and Chicago from points 
from 100 to 200 miles. The cost of transporting petroleum in bulk in tank 
cars does not greatly differ from that of coal because of the unavailability of 
the tank cars for return loads. It the price paid for transportation is three- 
fourths of a cent per ton per mile, it will cost about 11 cents to haul a barrel 
100 miles. If oil can be bought at Lima or Findlay for 30 cents, its net cost at 
a point a hundred miles distant is 41 cents per barrel, at which price it can 
compete with coal at $1.44 perton. Ata distance of 300 miles it will cost 63 
cents per barrel and compete with coal at $2.21 per ton. The cost of carrying 








coal is net likely soon to be greatly reduced, while the problem of oil trans. 
portation is capable of immense development. When the great oil wells were 
struck at Pithole, in 1865, the entire yield was drawn off into barrels and 
hauled in wagons over rough roads to the railroad station at Titusville ata 
cost for hauling, at one time, of $250 per barrel. Now oil is transported to 
the most distant parts of the world and, barring the artificial restraints of 
tariffs, sold for less than this. This is mainly possible because of pipe lines. 
Compared with these in efficiency the tank car is half way to the Pithole 
mule-team. 





POINTS IN THE PIG IRON TRADE IN 1{891. 





Messrs. Hall Brothers & Co., Louisville, Ky., pig iron commission, write 
us as follows, under date of December 26: 

“Looking backward and reviewing the iron market is comparatively an 
easy task, as records and experience show for themselves, but to forecast the 
future is an exceedingly difficult thing to do. The legends of the past are 
teeming with sufficient illustrative examples to show that no one can prog- 
nosticate on the future with any degree of certainty. The circumstances lead- 
ing to certain conditions and developments one year may not appear at all 
during the next period, so there can be no special rule to go by, and predic- 
tions may be said to be based entirely on hopes or fears from personal inter- 
ests, either directly or indirectly. The year just closing has been the most re- 
markable in some respects that history has recorded, and differs widely from 
the preceding year and is especially noted for the slight variation in prices, 
which in the line of coke irons has not exceeded $1 per ton, while in 1890 prices 
declined rapidly, amounting to fully $4.50. Another noticeable feature has 
been the complete absence of speculation in iron, but this is easily accounted 
for from the fact of the stringency in the money market, which has prevailed 
for so long and the banks declining to let out money for speculative pur- 
pose. 

“ Almost through the entire year prices remained about the lowest in the 
history of the business. Charcoal irons for a while held up in prices with 
remarkable strength, but this character of metal had all along ruled relatively 
much higher than coke irons, and in due time the figures had to be materially 
reduced to meet the exigencies of the time, and have continued to rule very 
low, and in point of the fact have, in some instances, been sold below cost of 
production. 

“ The aggregate of sales in tonnage for the year under review has in most 
cases been satisfactory, but taking the general markets as a whole, will doubt- 
less fall considerably short by reason of the lethargic condition of the market 
which has prevailed throughout the year. That prices have run with so much 
evenness is remarkable in the face of the slow consumption and enormous 
production, which is at the rate of nearly 10,000,000 tons per annum. The ex- 
ceptionally fine crops throughout the country, and the known large require- 
ments of the railroads in new eqnipments te move these cereals and other 
commodities, it was thought would lead to placing orders for an unusually 
large number of cars, steel rails, etc., and develop great commercial activity, 
all of which by various causes has been greatly delayed, and asa result gen- 
eral depression has prevailed for a longer time toa greater extent than for 
many years. The effects of the large crops and other recent influences may 
assert themselves later on, and revive matters, but the opinion is expressed 
that the depression that has weighed upon all branches of trade will continue 
to be felt for some months to come. 

“Considerable money will be turned loose about the first of January, which 
will be seeking investment, and matters will at least temporarily ease up, and 
doubtless strengthen and open a market for many of the good securities, which 
have so long lain dormant. The whole situation will, of course, right itself in 
time, but when the golden lucky morn will gild the gray dawn we know not ; 
but if there is any efficacy in wishes, the heavenly rays would at once shed 
their welcome radiance. From all exterior appearances wecan see nothing 
that is likely to occur in the immediate future to bring about any substantial 
advance. 

“Probably one of the most encouraging features connected with the iron 
trade is the fact that the closeness of money matters for many months past has 
had the happy effect of completely suppressing the boom-town spirit, which 
prevailed over the country a year and a half ago. In this connection the town 
boomers’ first step was to build an iron furnace as the main support for carry- 
ing out their scheme of selling corner lots, sink-holes, etc., to an innocent or 
credulous public at fabulous prices. This unsubstantial and unhealthy state 
of affairs ruled so actively for many months as to cause iron furnaces to spring 
ap like mushrooms in some sections, and with no advantages for competing 
with well established plants. Same were completed and put into operation, 
while others were nipped early in the action and cut down at the foundation, 
and there they remain. The plants that have any advantages will eventually 
fall into the hands of practical operators, and be run on business principles. 
The experience as a whole has been such that conservatism will prevail in the 
future, and it is especially gratifying to know that these disturbing elements, 
not only to the iron interests but to business generally, are things of the 
past.” 





Electric Railways. 


Russia appears to be ahead of all the world in the project of electric rails 
way building, and such decided advances in a beld undertaking should have 
abundant reward, as it merits approbation on both sides of the ocean. The 
proposition is to construct an electric railway from St. Petersburg to Arch- 
angel, a well-known port on the White Sea, and a distance of 800 killometers, 
ro 500 miles. The electric current to be supplied by a series of generating 
stations, placed at intervals along the entire route. If 500 miles can be cov- 
ered, why not 1,000 miles, or even across our own continent? Such will be the 
result before many years.—{Mechanical and Electrical Progress. 
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AVERAGE MONTHLY PRICES OF IRON AND STEEL IN THE 
UNITED STATES IN 1891. 





In the following table we give from the Dud/etin of the American Iron and 
Steel Association, the average monthly prices of ten leading articles of iron 
and steel in Eastern markets in 1891. The prices named are per gross ton of 
2,240 pounds, except for bar iron and nails, which are quoted by the hundred 
pounds and the keg respectively. It will be noticed that prices were not only 
very low all through the year, but that they did not greatly vary, the general 
tendency, however, being steadily downward from January to December, with 
indications in December of higher prices early in 1892. The monthly averages 
are obtained from weekly quotations. 
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AVERAGE YEARLY PRICES OF IRON AND STEEL FROM 1886 TO I8gI. 

The following table gives the average yearly prices ef the articles men- 

tioned in the preceding table from 1886 to 1891, both years inclusive. The 

prices are per ton of 2 240 pounds, with the exceptions mentioned above. The 
yearly averages are obtained by averaging the monthly quotations. 
































| 

Articles. | 1886. | 1887. 1888. | 1889. | 1890. | 1891. 
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Old iron T rails, at Philadel phia...............cccccceseseceeseeseeeennes $21 42|\$22 97/\$22 33 $24 19/$25 18)$22 05 
No1 anthracite foundry pig iron at Philadelphia............ | 18 71] 20 92) 18 83) 17 75} 18 40) 17 52 
Gray forge pig iron, at Philadelphia................ssseeeesees.ceee| 16 40] 17 79) 16 21) 15 48) 15 82 14 52 
Gray forge pig iron, Lake Ore mixed, at Pittsburgh ........ 16 58] 19 02 I5 99] 15 37| 15 7§) 14 06 
Bessemer pig iron, at Pittsburgh..............ccccceeeceeee  ceeeee 18 96) 21 37) I7 Fd 18 00] 18 85 [5 95 
Steel rails, at mills in Penusylvania.. ..........00. 0 ---++ | 34 50} 37 08 29 83) 29 25] 31 75) 29 92 
Best refined bar iron, from store, at Philadelphia.............. 192} 2 20| 201) 194) 205 190 
All muck bar iron, at Pittsburgh...............2.:0ccc0000 aptiaeenaes 170} 195 477; 37%; 1 85 I 71 
Cut nails (base price), at Pittsburgh..................:..ceseeeseeeeees 217) 215 1 90| 199] 199 I 
Cut nails at Philadelphia. from Store..............:::0:eseeee2--2e0e2/ 2 27| 2 30| 203) 200} 200 I 








Rolled Iron Bar Tests. 

At a meeting of the Engineers’ Club of Pailadelphia, held December rgth, 
the secretary read, for Prof. H. W. Spangler, an account of a series of tests 
upon 3(-inch round rolled iron bars. Ten such bars were taken, and each bar 
was cut into lengths of about 16 inches each. The first act was tested as it was 
cut from the bar, and averaged 34,545 pouuds elastic and 51,097 pounds ultimate 
strength. The second set was annealed, and the third was heated to a welding 
heat and cooled onthe fi»vor. The fourth set was upset to 15-16 inches diameter 
by 2% inches long. The next set had ends welded on. Another set was cut 
in two and welded together. Part of another set was prepared in the same 
way and annealed, and the balance of this set was headed. The last set was 
also headed in the machine on which the upsetting had been done. The tests 
show that heating to welding heat and allowing to cool reduced the tenactity 
4 per-cent., and increased the elongation about 16 per cent. Heating te a 
cherry red and annealing increased the elongation without reducing the 
average tensile strength. Upset ends are probably as strong as the original 
bar. The welded pieces had the same elastic limit as the original bar, but 
were otherwise greatly inferior, the average tensile strength being about 85 
percent. Annealing had no effect. Headed bars, if without flaws, are as 
strong as the original bars, but 20 per cent. of the heads were defective. 





Chrome Steel. 

Chrome steel is made in crucibles, by a re-melting process, from ordinary 
Norway iron and a given quantity of chromium. The product, which is rolled 
from ingots in the ordinary round, square and octagon ‘bars, has an insertion 
of a layer of chrome steel hidden between an inner and outer layer of iron ; 
the combination plates of 5-ply thickness are prepared in the same manner. 
The completed material is said to be the hardest steel known, and easily resists 
the drilling, cutting or boring tool of the burglar, hence chrome steel bars 
and plates are extensively used in making burglar-proof safes and vaults, and 
in the construction of jails and prisons. 





Seeking West Virginia's Coal and Timber. 

It is stated by reliable parties that the Columbus, Hocking Valley & 
Toledo Railroad Co. has under contemplation the extension of their road from 
Gallipolis, O., to Kenova, W. Va. The company will probably build down the 
river to North Kenova and cross over to the West Virginia side on the new 
bridge recently bullt by the Norfolk & Western. This would place the Hock- 
ing Valley Road in the coal and timber fields of West Virginia, and it is said 
that there is little doubt but that they will build.—{Manufacturers’ Record. 





A CURIOSITY has just come into the possession of a Newcastle-under-Lyme 
firm, Messrs, F. Silvester& Co. It is an old self-contained beam engine, 12 
inch cylinder, 24 inch stroke (condensing) with governor, air pumps, etc. Oa 
an oval brass plate, fixed to the engine, is engraved the following: “Peel & 
Williams, Soho, Manchester, 1821. This engine was drawn through the streets 
of Manchester on the day King George was crowned, 19th July, 1821—George 
IV."—{Invention, London. 


INDUSTRIAL SUMMARY. 


New Enterprises :— 


Frank H, Elson has broken ground at New Haven, Conn., for a boiler 
factory. 

Watertown, N. Y., isto have another manufacturing industry in the shape 
of a plant to produce a new water-tube boiler. 

The C. A. Murdock Manufacturing Co., of Kansas City, has been incor- 
porated ; capital, $100,000; incorporators, C. A. Murdock, J.A. Ebert and W. T. 
Kirchmeyer. 

C. W. Bogart, Wm. Summer and W. A. Agard have incorporated, at Coving- 
ton, Ky., the Bogart Gas Co. for the manufacture of gas engines. The capital 
stock is $25,000. 

_ J. M. Vance and F. M. Strong, of Wheeling; G. W. Morrison, of Martin's 
Ferry, O., and others are organizing a $100,000 stock company, to erect brick 
works at Wheeling, W. Va. 

The Ray Valve Manufacturing Co. have been incorporated at Elizabeth, 
N.J. The capital is $100,000, one-half of which is paid in, and will be used in 
starting works in Linden County, N. Y. 

The Hecla Manufacturing Co., of Chicago, has been incorporated to manu- 
facture machinery, hardware, tools, etc.; capital stock $150,000; incorporators, 
Fred A. Rowe, F. G. Gardner and Solomon Victor. 

Plans have been prepared at Milwaukee, Wis., for a scissor factory to be 
erected in North Milwaukee, to be 44«150 feet, two stories, built of brick and 
to cost $30,000. A 130 horse-power engine will be used. 

A charter has been issued to the Thayer Water Gas Furnace Co., of Pitts- 
burgh, Pa.; the capital stock is $5,000, aud the incorporators are Wm. C. 
Thayer, John Oakley, Thad. Sumner, John D. Armstrong, Edward B. Scully and 
Robt. D. King. 

A charter was granted to the Ramona Iron & Steel Co., of Bellevernon, Pa., 
with $62,000 capital. The directors are F. Z. Shallenberger, Pittsburgh ; James 
White, Irwin; S. M. Graham, Bellevernon; J. R. Stauffer, P. S: Loucks, Scott- 
dale; A. Strickler and John Husband, Mt. Pleasant. 

Articles of incorporation of the North Carolina Smelting Co. have been 
filed in New Jersey. The capital stock is placed at $1,000,000, The principal 
place of business will be Thomasville, N. C., and the operations of the 
company will be conducted in North Carolina, Virginia, West Virginia and 
Tennessee. 

The Northington-Munger-Pratt Co. has been incorporated, at Birmingham, 
Ala., with W. T. Northington, of Prattville, as President; R. R. Munger, Vice- 
President and Daniel Pratt, Secretary, for the establishment of works in 
Birmingham, to manufacture the patent cotton gins, etc., of R. S. Munger. 
The capital stock is $150,000. 

A new company has been formed and ground broken at Bridgeport, Conn., 
for a foundry for making alloys of copper with aluminum, silicon and man- 
ganese. The foundry will be soxriofeet. Dr. Leonard Waldo, formerly con- 
mected with the Aluminum Brass & Bronze Co., of Bridgeport, and N. E. 
Stout, of New York, are at the head of the new enterprise. 


NEW INCORPORATIONS. 


The following recent incorporations, specially reported for Zhe Jron 
Trade Review, are of interest to the iron and machinery trade : 

Pittsburgh, Pa.—Brown & Co., incorporated ; capital $5,000; forthe manu- 
facture of iron or steel or both ; incorporators : Jno. B. Taylor, Allegheny, Pa.; 
A. Verner, Jas. Neale. 

Chicago, Iil.—Seely Structural Supply Co.; capital, $100,000; to manu- 
facture, buy, sell and erect structural materials ; incorporators: Carl D. Brad- 
ley, Herman B. Seely, Paillip W. Herzog. 

Cincinnati, O--The Bartholomew Co.; capital, $25,000 ; for the manufacture 
and sale of vehicles; incorporators : Edward Wenning, Charlotte Wenning, J. 
A. Kuapp, Geo. Lawton, G. E. Bartholomew. 

Des Moines, Ia.—Steel Glove Co.; capital, $50,000; for the purpose of manu- 
facturing stoves and parts, iron and steel goods; incerporators: Walter Hen- 
der, V. W. Maresh, C. B. Dobie, F. W. Cherry, L. F. Schulze. 

Pittsburgh, Pa.—The Chaplin-Fulton Manufacturing Co.; capital, $60,000; 
for the purpose of manufacturing iron or steel or both; incorporators: L, 
Fulton, Pittsburgh, Pa; Wm. Ralston, Elderton, Pa; M. C. Chaplin, 
Sewickley, Pa. 

Brooklyn, N. Y.—The John J. Hayes Machine Co.; capital, $10,000; for the 
manufacture and sale of machines of iron, steel or other metals ; incorporators;: 
John J. Hayes, Alonzo W. Fisk, Jr., both of Brooklyn, N. Y.; Alonzo W. Fisk, 
Rockville Center, L,. I. 

North Baltimore, O.—The Hardy Machine Co.; capital, $30,000; for the 
purpose of manufacturing and repairing drilling tools, boilers, engines, 
machines and castings, etc; incorporators: Jas. Hardy, M. B. Waldom, J. H. 
Chapman, J. Neil, E. Riddle. 

Joliet, Ill.—Pioneer Tin Plate Co.; capital $125,000; to manufacture sheet 
iron and tin terne and galvanized sheets and all other steel and iron products 
and the smelting and refining of all metalic ores; incorporators: J. Palmer 
O'Neil, J. Davis Lewis, N. D. Lewis. 

Canton, O —The Canton Bridge Co.; capital, $150,000; for the purpose of 
manufacturing and selling iron and steel bridges, turn tables, structural iron 
work, etc.; incorporators: Wm E Sherlock, Vinton H. Hammond, John Brum- 
baugh, Harry W. Haines, John R. Reed. 

East St. Louis, Ill—The Spooner Refractory Ore Smelter Co.; capital, 
$10,000,000; to establish, maintain and manufacture smelters and smelting 
plants and deal in same, and refine, reduce and deal in ores, metals and smelt- 
ing machinery of all kinds; Robert F. Looney, G. N. Scott, Harry M. Hill. 

Chicago, Ill.—The Sterling Fuel & Light Co.; capital, $2,000,000; to manu- 
facture and sell gas, gas machine and the rights to make and sell gas (under 





patents controlled by this company or which may hereafter be acquired) in 
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the United States; incorporators: Edward S. Rill, Gerald C. Hopper, John 
Robertson. 

DeKalb, Ill.—DeKalb Fence Co.; capital $40,000; to purchase and sell wire 
and manufacture and sell field and ornamental gates, fence posts and fence 
rails of metal and other field and ornamental wire fencing, wire mats and 
other wire goods; incorporators: Edward F. Shellaberger, C. D. Shellaberger, 
Herman E. Schuabel. 





Additions, Enlargements, Removals, Etc.:— 

The Giffin Wheel & Foundry Co., of Chicago, has increased its capital to 
$350,000. 

The Western & Atlantic Railroad Co. will put new machinery in its ma 
chine shops at Atlanta, Ga. 

The Buncombe Brick & Tile Co., Asheville, N. C., which recently increased 
stock, will probably put in additional machinery next Spring. 

The Missouri Iron Roofing & Corrugating Co., of St. Louis, Mo., is mak- 
ing additions and improvements to its present plant. The present works will 
be rebuilt and an addition 140x30 feet erected. 

The N. O. Nelson Manufacturing Co., of St. Louis, has filed papers in the 
circuit court to increase its capital stock by $500,000. After this is effected the 
name will be changed to the Nelson & Case Manufacturing Co. 

Alex. D. Cunny, Cincinnati, O., has removed from 132 and 134 East Second 
street to Nos. ror and 103 same street, where he has more room and better con- 
veniences for carrying on his business, and will be pleased to see or hear from 
any one in need of patterns for machinery stores or architectural work. 

An addition of four-sheet finishing mill is contemplated by the Standard 
Iron Co., of Bridgeport, O., if the city of Martin’s Ferry will vacate certain 
streets now little used. The output of the extension would be 6,000 to 7,000 
tons annually of eight-gauge sheets, making the standard one of the largest in 
the country. 

Enneking & Trautman, Cincinnati, O., have removed from No. 211 East 
Pearl street to Fourth street and Eggleston avenue, where with more room 
and increased facilities they are prepared to fill all ordere. They have hada 
very fair business for last year, and good, fair prospects for this year. They 
are skilled mechanics and give personal attention to all work done by them, 
and will be pleased to see or hear of any needing anything in their line. 





Fires and Accidents:— 

The Locke Machine Works, at Bradford, Pa., have been destroyed by fire 
at a loss of $10,000. 

The plant of the Watkins Wire Spring Co., at Lockport, Ill., was burned 
on the 14th inst, causing a loss of $80,000. 

Sparks from the blacksmith shop set fire to the Kenwood Bridge Works, 
at Grand Crossing, Ill., ov the 24th inst. The loss to the building was $2,000 
and to the contents $400. The loss is covered by insurance. 

The factory of the New Monitor Works at Aurora, Ili., caught fire on the 
roth inst., and was totally destroyed. Stock and machinery were insured for 
$12,000 and invoiced at about $20,000. The total loss was upward of $30,000. 

The Carpenter Steel Works, in Reading, Pa., was totally destroyed by fire 
last week. The works employed nearly 300 men and made large quantities of 
a special brand of steel. The establishment at the time of the fire was work- 
ing on a government contract of over $230,000 of steel projectiles for heavy 
ordnance, especially intended for the new guns which have recently been 
made and tested. 

General Industrial Notes :— 

One of the neatest and most tasty calendars for 1892 that we have received 
is from the well-known house of W.J. Burton & Co., Detroit, Mich., manu- 
facturers of the celebrated “ Eastlake” metal shingles. It is in colors, and they 
are quite trueto nature. The calendar isan ornament to any office or home. 

Messrs. Morris, Wheeler & Co., iron and steel dealers, of Philadelphia, 
have admitted to partnership in their firm Messrs. Benjamin T. Longstretch, 
Andrew Wheeler, Jr..and Frederick W. Morris, Jr. With the notice of this 
change we have reeeived a valuable little leaflet containing tables of weights 
and measurements of various kinds of iron and steel. 

The recent orders and shipments of the Jeffrey Manufacturing Co., of 
Columbus, are as follows: Robbin’s Coal Mining Co., Pittsburgh, Pa., 1 min- 
ing machine, 1 power drill; Sunday Creek Coal Co., Columbus, O., 3 mining 
machines, 2 power drills (second order) ; Gaslee & Lockwood, Evansville, Ind., 
1 power drill; Hocking Valley Coal Co., Nelsonville, O., 5 mining machines, 3 
power drills; Union Colliery Co., Victoria, B. C., 1 eclectic mine pump 
Egytian Mining Co., Da Quoin, Ill, 2 power drills; Harris Coal Co., Jobs, O.,; 
additional order 1 mining machine; Cambria Mining Co., Cambria, Wy., 5 
power drills ; Monongah Coal Coke Co., Monongah, W. Va., additional order 1 
mining machine; New Pittsburgh Coal Co., Nelsonville, O., additional order 








HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to I5 years. 
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THE STIRLING COMPANY 


MANUFACTURE 


The Safest. Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 


By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


NEW YORK OFFICE 
74 Cortlandt St. 


PITTSBURGH OFFICE: 


Lewis Block. 
CLEVELAND OFFICE: Bradley Block. 


Works: BARBERTON, SUMMIT COUNTY, OHIO. 


GENERAL OFFICE: 
Pullman Bldg., Chicago. 








I power driil; Glen Mary Coal Co., Glen Mary, Tenn., 3 power drills; Upson 
Coal Co., Shawnee, O., additional order 1 mining machine. H. D. Turney & 
Co., Columbus, O., complete electric plant, consisting of engines, boilers and 
electric machinery, including the Jeffrey mining machines. Coal handling 
machinery, elevators and conveyers for the following companies: Lubrig Coal 
Washing Co., Mt. Carbon, Ill.; Mt. Carbon Co., Mt. Carbon, W. Va.; Mud River 
Coal Coke Co., Mud River, Ky.; No. Bend Coal & Coke Co., No. Bend, O.; Texas 
& Pacific CoalCo., Thurber, Tex.; Union Pacific Railway Co., Rock Springs, 
Wy.; New Pittsburgh Coal Co., Farmersburg, Ind.; St. Louis & Big Muddy Coal 
Co., Carterville Ill; St. Leuis Ore & Steel Co., Murphysboro, Ill.; Louder 
Wooley Coal Co., Evansville, Ind.; Crystal Plate Glass Co., St. Louis, Mo. 





STEEL FOR PIPE. 





The pipe and tube trade seems destined to soon become that line of man- 
ufacture in which soft steel will make its next great inroad upon wrought 
iron. A very large share of the puddling capacity now active is engaged in 
producing muck bar to be rolled into pipe skelp, and on the whole, the pipe 
manufacturers have steadily resisted the change. But their apathy is sure to 
be overcome by the difference in cest in favor of steel. Muck bar has been 
selling in Pittsburgh at $26.25, while slabs a few weeks since were purchasable 
at $24. The waste, both in heating, in crop ends and in scrap, is decidedly 
greater with the former along the whole line from crude to finished pro- 
duct. 

Since the pioneer work in this direction was done at Wheeling, W. Va., 
steel skelp has been largely used by other makers, and consumers have had 
an opportunity to test and become familiar with steel pipe. Oae by one the 
obstacles to the introduction have been overcome. Manufacturers as well as 
consumers have long learned to dismiss as groundless theclaim that soft stee! 
cannot be welded. With the right kind of steel a good weld can be as cer- 
tainly depended upon as with wrought iron. We have repeatedly witnessed 
tests which left no doubt as to the integrity of the weld. In fact, it may be 
fairly asserted that there is no half measure between a sound weld and an 
obvious failure. 

It has been claimed that it is a very difficult matter to put a good thread 
on a steel pipe, and that therefore it should be condemned. This claim may 
be'dismissed as being as untenable as the one that mild steel often exhibits 
the much-talked-of “‘ mysterious” fractures of steel. In this respect it is the 
old story which welcomed the steel boiler and ship plates, and the steel nail. 

We can understand the reluctance of iron pipe manufacturers to give up 
their puddling plant, and to put large sums of money into steel works. But 
those who cling too long to the old may find their interests seriously threat- 
ened, while those who soon follow the lead of a few conspicuously success- 
ful younger concerns will keep abreast of progress. Many have already done 
experimental work with steel skelp and are becoming large buyers of it. The 
signs indicate that the pipe trade is the next which will succumb to the vic- 
torious advance of steel.—[Iron Age. 
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I wish to say to you that for the Manufacturer or Investor 


THE C/TY OF MUSKEGON, MICH., 


offers greater opportunities, has more real merit than ANY young 
City of the United States. 





AM aware that this is a BoLD STATEMENT, but I am prepared to give Facts and Figures 

that will astonish you. Notice this map on the wall, the Lake Michigan District, four 
States, having a common center (Lake Michigan). These four States, bordering on the only 
great body of water lying wholly within the United States, have an average age as States—61 
years—and no district of the world ever made sucha record. These four States: Illinois, 
Indiana, Michigan and Wisconsin, had, by the census of 1890, 9,781,255 population, or nearly 
one-sixth of the entire population of the Union; they have over one-fifth of the railway 
mileage of the United States, and over one-tenth of the railway mileage of the world; and 
talk about rapid growth—Look at this table: 








‘When You Have Absorbed 


TME 


FOREGOING FACTS AND FIGURES 


You are beginning to reach a point where you will appreciate the 
location of the City of 


MUSKEGON. 


Notice on this Map on the wall, and in the Cut below, 


MUSKEGON’S CENTRAL LOCATION 


IN THIS GREAT 


TEN MILLION POPULATION DISTRICT. 


, 1T HAS THE BEST LOCATION IN MICHICAN. 


LOOK AT THIS! 


MICHIGAN CIRCLES. 
NAVIGATION CITIES. 








OBJECT LESSON. 








Radius of Each Circle, 125 Miles. I" 


POPULATION :—Each Circle has | ©hicat. d= 
in round numbers in United fitts. 
States population as follows: 








SAGINAW CIRCLE, - - 


1,725,000 
DETROIT CIRCLE, - ‘ - 2,600,000 


MUSKEGON CIRCLE, - - 2,725,000 


NOTE.—See Cram’s Atlas, Census 1890, by Counties. 




















NAME OF STATE. GAIN LAST 30 YEARS. PRESENT POPULATION—1890. 
ILLINOIS. ....rccccoseccocseeccccccess 2,106,585 3,818,536 
INDIANA ...n..c2cceccoccoscncccsccese 1,514,117 2,189,030 
MICHIGAN. ........ esodarendracotses 1,340,679 2,089,792 
WISCONSIN ....00..c2ccceeeeeee esse 907,016 1,683 897 

Torat ‘ 5,868,397 | 9,781,255 we 








This 30 years gain—5,868,397—is MORE than the present ENTIRE POPULATION 
of the following FIFTEEN STATES, viz: 




















y 1 California 
NOTE: 2 Colorado......... see 
MICHIGAN, which is twenty LB COMMECHICUL ccvrsccccsrerassqerdetibescernzec mEENOE 
th Wi a | Mh. UMETNO cencocseessconsuiccnncsonchoosahainde €60,251 
years younger an Inols Or Ls VET ont.. .0.....ccoccrsesseccnccccrce sogsoosee ARG BOS 
Indiana, made nearly 6 New Hampshire.........cc.ccco-coccesese $75;227 
7 Mhode Islancd..........ccccccscocemaseverses, . 265.943 
2 3 PE R c ENT DCR E rx ce sacecereecocessnes ozentgnetecione SOTIIER 
6 D  FRORERAIR -oncenccccescnesocccccercodsescccceesss 233,900 
. L . a ee ea OE 
of the entire gain of this four- 11 Washington............ venewe dienes pescese 349,516 
state district for the last thirty 29 Utals Ricccsicctteemicees eae, Gooepgqooesvoceos 206,498 
SS CCR cies chdnncdevanecncchcgis chosen senses 312,490 
years. Be ae. eee: 
| 15 South Dakota............. secoecocesscsceee 327,848 
THE FOUR-STATE GAIN WAS 56,868,397. es 
UIT icine shavelieccodbaeinin seedvecs 5,796,598 
16 West Virginia 760,448 
, i 17 Maryland.... 
The present population of this | 18 Florida... 
four-state district is 9,781,255 or | 19 mg a adler g cisadedaal 
20 New Jersey a7) 
MORE than the 22 opposite: 1" et I ea 5 Se 60,589 
DO - Were Fv en sivnedeccssccoccscesded ovsncc 144,862 


See U. S. Census 1890, - 
ME snc racic pnnecaliansc@itncerncs 9,718,609 


v4 





NOTE.—Michigan gained more population in the last 30 years—see table above— 
than the present entire population of Connecticut, Vermont and Delaware combined, or with -n 


§,000 as much population as Oregon, Washington, Colorado, Montana and Nevada have 
combined. ' 


NOTE.—Michigan gained more population in the last 10 years than Virginia and 
Georgia together gained, or than Kentucky and Tennessee, or Alabama and Mississ- 
ippi combined gained. 


YOU ARE SURPRISED AT THIS It was your impression that all the growth 
+ 


and wealth of this district was at the south 
end of Lake Michigan, but let me tell you right here that the great intrinsic wealth is farther 
north, in the Iron, Copper, Salt and Timber district. The hardwood forests have searcely been 
touched. Michigan puts out yearly over half the Iron Ore mined in the United States; more 
than all the Southern States combined. Nearly every pound of Steel made in Pennsylvania 
and Ohio is made from Ore coming from this district, (96.3 per cent of the Steel output of the 
United States for 1890 is accredited to six States lying along the Great Lakes) and this output 


was 300,000 tons more than that of Great Britain for 1889—-MICHIGAN FURNISHED 
THE ORE. 


The great business centers of this Lake Michigan District are the Coast Cities. Muske- 
gon is third in size on this great body of witer and has the finest natural inside Harbor on 
Lake Michigan, sixteen miles of water front, all available, deep water—i14 miles from Chicago 
and 85 miles from Milwaukee, with which two cities navigation is open the year round. 
Only 175 miles by navigation from the greatest Bessemer Ore shipping docks in the world. 
Rare combination—Raw Materials, Best Shipping Facilities and Best Markets in the 
United States. 


IT IS AN ACTUAL FACT that cargoes of heavy merchandise can be carried from 
Muskegon to the business center of Chicago quicker and for less money than the same 
quantity can be brought in by rail from points 10 to15 miles outside the limits of Chicago. 
Noexperiment. Doing it now. 


These great advantages are beginning to be appreciated. Twenty-one factories hav 
been located in the last eighteen months. Among the factories secured are: The Alaska 
Refrigerator Co., Large Rolling Mill, New Steel Works, Chase Bros. Piano Co., 
Sargeant’s Invalid Chair Co., Nelson Piano Co., Mich. Washing Mach. Co., Malle- 
able Iron Works, Machine and Foundry Co., Electric Alarm Co., Shaw Electric 
Crane Co., Houck Furniture Co., Electrical Power Co., Muskegon Cracker Co., 
Standard Oil Co. Barreling Works, Morton Key Seating Co., Kelly Bros. Mfg. Co., 
Heaps Earth Closet Co., Gray Bros. Mfg. Co., Hartshorn Shade Koller Co., New 
Flouring Mill—All just completed or now building. 


Why do you “ CHASE RAINBOWS ” on the outskirts of the Country, 
and invest at high prices, when you can get property near the 
great business center of the “ Central West” for half the money, 
and having double the intrinsic worth? 


A GOLDEN OPPORTUNITY IS BEFORE YOU. ‘xn eS 


leading citizens, have just commenced their 2nd Great Lot Sale. 2,000 Lots at the uni- 
form price of 8165 each, location to be determined by allotment as soon as 50 per, cent, is 
paidin. Terms of Subscription: $15 down, balance $10 each month. $165 secures you a 
good lot, s5ox125 feet, with alley im rear, in the phenomenal addition “ MUSKEGON 
HEIGHTS,” which addition is pronounced by Real Estate Experts to be as fine an addition 
as any city in this country can show. It is less than one and one-half miles from the business 
center of the City of Muskegon, with which itis connected by handsome, paved streets and an 
Electric Street Railway. This addition has twelve large factories located upon it now ; has good 
Hotel, Brick Blocks and Stores, Depot, three paved streets, a large number of good residences. 
Every lot is level and desirable. There is pot a lot on the addition werth less than 
the price asked. The net avails of this sale to be used to locate ten more factories. All the 
factories on Muskegon Heights are solid,substantial brick structures, the smallest is 5ox150 feet, 
2 stories ; the largest plant is two buildings, each 60x400, one 2 stories, the other 3 stories high , 
the latter plant is owned by four Bank Presidents and is the largest factory of its kind in the 
world. DON’T MISS THIS OPPORTUNITY. Such chances for sure paying invest- 
ment are rare. 


If you wish to subscribe, remit by Money Order, P. O, or Express, or Bank Draft, to 


F. H. HOLBROOK, Sec’y Board of Trade, or 


HOLBROOK & McDONALD, SALEs AcrTs., 
MUSKEGON IMPROVEMENT CO. 


REFER®NCES* Any Bank in the City of Muskegon. Send for Maps, Plats and Information, 
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Alphabetical List of Advertisers 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger ({) once a month 
the double dagger (D once in three weeks. 
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EINE CRRRRO TIRE OR pec cccocscesceces:.ccasscoensncecs 14 
Toledo maahine & Tool Co.. povehegnsocughiehe tie 
I inane asa cicnsn ns seinen pudddnddsveaed rk 18 
Totten & a Iron & Steel Foundry Co... 10 
Van Duzen Gas Engine Co.......00.......sseeeceeres 16 
Tps0n Nut Co.,........ccccssessees 
Union Electrotype Found 
ge Radial Drill Co.. 
Lae ae Sy eae 
n P: oto Engraving Co 
RE WINN ID COD is iccsccenccsesocscceccseces. sees 20 


Webster, Camp & Lane Machine Co.. 
West. Thos. D. Foundry Co.. 
Westinghouse Machine Co.. 
Wyckoff, Seamans & Benedic 











A SPLENDID CHANCE 


TO ESTABLISH YOURSELF IN A 


Good Paying Business. 


I have for sale a small MACHINE SHOP with 
good Tools, now manufacturing specialties 
and a good jobbing trade offered. LOW 
RENT. Can work intoa big business. Call 
on or address 


JAMES JENKS. 


Dealer in Machinery, DETROIT, MICH. 












To Advertisers 


If you wish 
to advertise 


and need instruction, send one dollar 
for our ** Book for ‘Advertioors. - - 
little study of that book will enable 
you to decide what yo u ought tw do, 
and give an idea of the probable cost. 


If you instruct us 


to place a certain amount of adver- 
tising for you in the way we think 
will do you the most good, you should 
send an explicit otatement of what 
you wish to accomplish, and make 
suitable arra noe for payment. 
Your order will then receive all the 
attention that it requires. 


If you wish 


an advertisement 


prepared and a yea of advertising 
marked out; to be told what papers 
you should use, and what the cost 
will be, we will furnish the adver- 
tisement and the plan—either or 
both, and submit them for your con- 
sideration, together with our bill for 
the service. 


® 
For preparing 
advertisements, 
=| 
? 


electrotypes and estimates the ad- 
vertiser pays us. For the expense of 
placing vertisements and watch- 

ng the fulfillment of contracts be 
are paid by a commission allowed b: 
the publisher of the paper in which 
the advertisement appears. 


If you want to learn 


all the ins and outs of advertisin 
without any cost or trouble, no | 
PRINTERS’ INK rly, carefully, 
studiously ; issued weekly, $2a year. 
If you wish a complete catalogue of 
all newspapers, send $5 for the wri- 
can Newspaper Directory. 
For any further information address 


GEO. P. ROWELL & Co., 
Newspaper Advertising Bureau, 
, 10 SPRUCE ST., NEW YORK. 








aan a sete R —s 
THA Ee D 


YPEWPHILADELPH 9 h 
[RON “SOTEELC?. | 


SHEET IRON 
SHEET STEEL 


| 
|: cea Galvanizing.» | 
LL OTHER PURPOSES. 


NPL&S.CO) 


| 


REFINED 


OFFI ICE AND WO ORKS 


| T0EW PHILADELPHIA: 
‘an m:". HIO., 2s 











\\ A pamphlet of information and ab- 

stract of the laws, showing How to, 

Obtain Patents, Caveats, Trade 

\ Marks, Copyrights, sent Sree. 

py Address MUNN & CO. 
361 Broadway, 


New York. 






OFFICE AND WORKS 
224 & 226 NORTH UNION S? CHICAGO, 1 LL.U.S.A. 
PERFORATED BRASS. PERFORATED TIN.  *** *°™™ St. cor, Bockman, 
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WHOS S 


NEw YorRK. Riel PHA 
JOHN ADT & SON, 


New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 

Sprue Cutters. Etc. 








THE 


CREINER 


Patent Economical 


CUPOLA. 


15 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality 
of Iron Melted, Over any 
Existing Cupola. 


15 Per Cent Saving Guaranteed. 


my 





Can he Applied to any Type of Cupola Now in Use, 





400 IN USE IN EUROPE. 
U. S&S. REFERENCES CIVEN. 


AGENTS WANTED. 


UNGER : WIGHAM, 


301 Phenix Building, Coicago. 


~ (oe: 
Upc 
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CATALOGUES 


Printed in the Hig!.est Style of Art, by 


The Cleveland Printing & Publishing Co., 


Cleveland, O. 


CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs. 
Bar, Spring and Sleigh Shoe Steel. 
Iron and Steel Plates. 


Steel Rails, Steel Beams, Channels and Angles. 
Steel Wire of all kinds. 
Galvanized and Black Sheet Iron and Steel. 


Steel Forgings. 
Barbed Wire. 


Corrugated Iron Roofing. 





IRON AND STEEL MARKETS. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 Phe No.1 Foundry, $16 80; No.2 
Foundry, $15 Lt ~> 1 Gray Forge, a og +4 

14 80; No. 2 Gra orge, neu Hy 
ag th mt Scotch, $16 80; No. 2 American 
Scotch, $15 8. 


1caGo (reported by Messrs. Rogers, Brown 
~~) teat Coke No.1.foundry,$1600 
1675; Southern Coke No. 2 Foundry, $15 0° 

} mo 75; Southern Coke No.3 Foundry, $14 25 
@15 00; Southern Coke No1, Softeners, $15 0° 
@i15 75; Southern Coke No. 2, Softeners, $14 25 
@15 00; Ohio Silveries No. 1, $17 50@18 50; 
Ohio Silveries No. 2, $16 1750; Ohio 
Strong Softeners No. 1, $ po pe 3; Ohio 
Strong Softeners No. 2, $17 00@1800; Lake 
Superior Charcoal Nos. 1 to 6, $17 00@18 00; 
Tennessee Charcoal No. 1, $1700@1800; 
Tennessee Charcoal No. 2, $16 17 50; 
Southern Standard Car Wheel, $2: 23 00 ; 
Tennessee Standard Car Wheel, $00 co@o0 oo. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $14 75@15 25; Southern coke, No. 2 
and No. 1 soft, $13 75@$14 25; Hanging Rock 
Coke, No. 1 peg So $16 50@17 00; Jackson Co. 
Stone Coal, No.1 foundry, $16 1700; Ten- 
nessee Charcoal, No.1 foundry. 

reoal, No. 1 
@z2I oo. 
grey for, 


MAL 
bama Car Wheel, $19 00@20 00 ; Tennessee Car 
Wheel, $18 00o@19 00; Lake Superior Car Wheel, 
$19 50@20 so. 
BUFFALO ¢ 

Co.) : Mahon 
No.1 vouaaey. 

alle 


$15 00@oo 00; Southern 
Strong No. 1 Foundry, $16 75@00 00; Southern 
Strong No. 2 Foundry, $15 75@o0 00° Alabama 
Car Wheel, $19 75@20 75; Hanging Rock Char 
coal, $21 00@22 oo. 

LOUISVILLE (reported by Hall Bros. & Co.) 
Hor BLAst ge ee — No. 1, 
$14 25@14 50; Southern coke No. 2, $13 50@14 00; 
Southern coke No. 3, $13 00@13 25 ; anesing 
Valley (Lake ore mixtures), $oo 00; 
Southern charcoal, No. 1, $16 uth- 
ern » No. 2, $15 50@16 00; Missouri 
charcoal, No. 1, $17 00@17 50; Missouri char- 
coal, No. 2, $16 O17 00. RGE—Neutral coke, 

short, 


$12 12 75; $12 25@12 50; Mot- 
art: 1200, CaR an ag Rae 


ABLE—Southern (standard brands), $19 
1950; Southern (other brands), $17 00@18 oo; 
Lake Superior, $20 00@a21 oo, 

St. Louris (reported by Rogers, Brown & 
Meacham): Hor Biast CoxE AND CcoaL— 
Southern Coke No. 1, $15 15 75; Southern 
Coke No. 2, $14 50@14 75; Southern Coke No. 3, 

Southern G 5 
17 75; 
. I? 25; Missou 
15 50@16 00; Missouri Charcoal 
155°; Ohio So 
HEEL AND 


20 00. 
$o oo ; St. Louis, $5 65. 

DETROIT (reported by William F. Jarvis & 
Co): Lake Superior arcoal, all Numbers, 
$17 18 00; Lake Superior (coke) Bessemer, 
$16 50@17 00; Katahdin (Maine charcoal), foo oo 
@o0 00; Lake yy Coke, Foundry, all 
ore, $17 50@18 00 ; e Superior Coke, Found- 
ry, all ore, $ooco@oo00; Standard Ohio 

lack Band, $1800@1850; Southern No. 1 
$16 25@16 50; Southern Gray Forge, $14 00@ 
14 50; J = Connly {oni} Silvery, 18 25@ 
1875; Old Car Wheel, co@oo co. Connelis- 
ville Coke, $0.00. 


LOUISVILLE ( rted by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 5 
1500; Southern Coke No. 2 Foundry $13 
1400; Southern Coke No. 3 oye 13 00 
13 poi Grey Forge, $12 50@1275; uthern 
Coke Silver Grey,$oo co@oo 00 ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$18 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Negpegay! L $15 50@16 00; No.2 Foundry, 
$14 50@1s oo ; Grey Forge, $13 50@13 75; White 
and Mottled, $13 00@15 25; Warm Blast Char- 
coal, $18 00@22 00; Cold Blast Charcoal, $22 00 
@26 oo ; Bessemer, $15 25@I15 75. 


MERCHANT IRON AND STEEL. 














"h to 
by % to & inch 
Bound and Square, 









































Half Ovai and Half Round. 
2% to g inch 
wo ik inch 
te % inch 

















Heavy Band. 


to 6 b and 5-16 inch........ ecvscveevee I OS 
ito I By §-16 inch.........0000+ bectoeteteell. OB 
to by and 5-16 INCH ..cccrressescessesseeees® 25 
te % by Mf and 5-16 imah........... .... ........ 3 75 
Hoops. 

















to 2, No. 22. 
15-16, 1 and 1 
15-16, rand 1 
15-16, 1 and r 
15-16, 1 and 1%, No. 21 
15-16, 1 and 1%, No. 22. 

, Nos. 13 to I5 

» Nos. 16 to 1 

, Nos. 19 and 20. 

, No. 21 

,» No. 22 
FI es BE CO BE cece ceveccconcescossecensevconsed eosten 
13-16, Nos. 16 to 18 
13-16, Nos. 19 and 20. 
13-16, No. 21 
13-16, No. 22 

. Nos. 13 to 15. 

» Nos. r6tor 





, Nos. 13 to 15 
, Nos. 16 to 18.. 
, Nos. 19 and 20. 
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Nos. 19 and 20 
No. 21 
» No. 22 
11-16, Nos. 13 to 1 
11-16, Nos. 16 to 1 
11-16, Nos. 19 and 20. 
11-16, No. 21 











www oe 
































to 3-16 in 
. Ir and 12 
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to 3-16 in 
Os. Ir and 12 





32% 
60 Ge Ge Ge Ge Ge be 


3 


SCRAP IRON AND OLD METAL. 


No. 1 R. R. wrought scrap.. 
No. 1 wrought scrap. 

No. 1 Machine cast scrap.. 
Iron axles. 

Axle turnings 13 50 
Wrought turning (free from cast)......... ee 
Cast borings ens oo 








even 


Uncut wrought iron boilers........... ince ae 
Steel boiler plates 


16 00 
Grate Bars 8 oo 


Pipes and flues (Clean) 12 














Tank iron 

and band iron 
8h iron 
Wrought drillings 
Malleable iron 


R ed by Messrs. BLACK & PoLLock, Cin- 
nnati, O.: 

Railroad Wrought 

No.1 Country Wrought 

Stove Plate 

Machine Castings 


aioe 
































2 an c~ 
3388288 








BLANK 


Ruled to any pattern. 


Best material and workmanship. 


CLEVELAND PT'G & PUB. C0., 


Cleveland. Ohio. 


sa PLEASE SEND FOR ESTIMATES. 





PITTSBURGH & WHEELING COAL C0. 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 


Lake Shipping Point, Lorain 0. 
Tas. PATTERSON, Sales Agent. 





Wagon Sox Iron. 























Iron Boiler Plates. 
Tank, % inch and heavier 
c No I «e “ 




















Flange 
Marine Flange 
Fire Box 
Above inclu 
. wid 

















104 to 11 in. wide 
American Oast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Is 
1to2in. inclusive 























% to4 
Be 11-16 and 4}...... 
to 6in 
to 9-32 and 6% to 7in 
3-6 in 








Flats. 


2 to 9-16 wide by 2 to % thick 
Bessemer and O. H. Steel. 

















Toe Cal 
Cutter Shoes, tapered and burr. 
English Tocl Steel. 








ibson’s “‘ Best” 
“ “ Choice , 





Burden Boiler Rivets. 


, %, 11-16 and % inches diameter... 
ie tné and 4 inch diam 





CORRIGAN, IVES & CO., 


DEALH&ES1N 


Iron Ore & Pig lron, 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Krom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 








J. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


crrom Ore, 


Perry-Payne RB’ld’e. wieveiand, O. 


THE CONDIT-FULLER (0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, . 








Ohie. 


Sam’l. L. Matne:, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (o., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND: O. 








BOSTWICK PATENT. 


~ STEEL — LATH 


SE — 


A great saving in mortar, material and labor 
Write for Catalogue and Sample. 
THE BOSTWICK STEEL LATH CO., 
38 Park Row, New York City. Niles, 0 
Mention this Paper. 





ESTABLISHED 1854. 
PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leov 
rd streets. 


Cleveland, O..W.8&. A. 











BANK, RAILROAD 


—AND— 


OFFICE + FURNITURE. 


Interior Work a £ > \cialty. 
Send t tilustrated Catalogu, 


THE CLEVELAND DESK CO. 
97-99 Ontario St.. + + Cleveland, Ohie, 
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MACHINERY SUPPLY MARKET. 











Anvils. 
ameri BB o@ie 
Wrights Hs 
Bellows. 
| 
Blacksmiths’ { Bullock’s.... dis sore 
LAO]TS? 00004. sooesseverseses sooo eoene conned te 
Hand ais 10@se 
Belting. 
Boston Belting Co’s standard..........++ wove, is 
ERT Rccreccceesscccccosee dis 
- ” $f DOB... .cccccrrsessveseees owli® 55 
Hoyt’s Short Lap. dis 45 





eveland Rubber Co. extra standard dis Gomse 
ales Raw Hide Leather Belting, fo 3 


perperrrrerrerrirtt  tttitt 


and Light Double... 













































































Standard, oak tanned........ Se AWRAR OTL dis 
Alexander Brothers’ pure oak tanned. .. as 
Blowers and Exhausters. 

B. F. Sturtevant’s dis 20 
Boston Blower Co. is 35 
Bu ffaloc...... dis 35 
Borax. 
-§ Br2 
Ohalk. . ma 
White Crayon...........s00+ B gross 12@12% dis ro 
a is R 
iL) er esnrrrrrrrrrrrrrrr fr rtt nr Ais 
Chucks. 
c shman’s ‘aw Ind dent dis 45 
" Jabination poces eeenceseoe scvccesese lS 40 
i Geared Scroll "Ala yo 
" 2 jaw Brass Workerz............. dis 30 
” M1 ..cccccoscccesvocccorecccoeescsce: cocce ced dis 
Wescott’s Ay Combination. a.” # 
Independen 8 40 
58 Little Giant a dis go 
Horton’s Universal. oor dis 40 
“ Indep dex 9 dis 45 
Whiton’s Ind dent 8 45 
National Com ina tion... 40 
Sweetland dis 40 
Almond Drill dis 20 
Moree —_** civecosercscerseiacccccccscescveceeccoses oes dis 5] 
Skinner's Combination Lathe.........is 33 
Independent Lathe............... dis 40 
os Universal Lathe. dis 40 
“ Drill dis 15 
Cutters and Reamers. 
Cleveland................00recve seecersensesverooeees dis 10o@15 
Pratt & Whitney lis 10@15 
Standard...... dis 10o@15 





r Cutters....... .........dis 15 














































































Orowbars. 
Cast Stee Scteéncducsoesoncssosnees B 
iron, 8 pom points a scantcsseadaniamemannasanaeiead Obs 
Drill and Drill Sockets. 
st drills. dis s0&10 
FP ato Taper and Straight shank to 
1%” dis so&10 
sorse Ta and Straight shank Larger 
on 18 T3G" ...cccvcccccrecevesevececersseccs ses escesscseees dis 25 
Drill SOCKEtS..........--cereereeeesseserreresssrenenees dis 25 
Standard Twist Drills ....-.--00veeeoseee dis 55&5 
Cleveland erecccecee coceeen: dis 55&5 
&mery. 
No. 4 to No. - pak .*. 
Bo. i T§0. wr F. 
Kesee een ‘xe 
kegs ¥ D... 7 c 4 
o Deans,10 in case c 
° aereeerenee 
soseanseconnsvecotooes 10 ¢ tro ¢ aid 
‘aidie Cloth ard Paper. 
Barder, Adamson & Co dis se 
H. H. Barton dis 50@: 
Emery Wheels. 
iter 60 
Celiulo dis 10&33 
ortha t dis 55 
tal is 
Tai. a | assnnn docpenneusinaennsinnenaelil 
Vulcanite.. ‘dis 1o&10 
Files. 
Nicholson. 
Kearn 
Black 
Arcade 
Disston’s 
Western 
robet’s 
olds Bros.’ Hand Cu dis so 
ustry File Works, er DE csicsccosouned dis 50 
Hammers, 
esecccese dis 40 
ries new liet, Jan. 15, 1887 dis 
Heavy new iis Fa and sledges under 5 Ds. the 


over 5 Ds 14c, new list. 





; Jack Screws, 
Tilinois Bolt Co. list dis 7e 
Nate and Washers. 


Sise of bolt inches 5-16 * I 
eeseccenccccese as 11% i 
Washers . 8 7 4 

In lots less than 100 Bs, B 


boxes add rc to list. 
giro (wire. 


List = ly i, dis yo &1e 
Fenny ~~ 9x card rate 
r 

















{ Eenetune cnr tatabete 

Ollers. 
Zinc and Fa- Ais 60 
Matleable (is (Hammer's No. 1, $3.60; Ne. 2, . $4.00; 
BO. 8, $4.40 8 dos oho aie 2 Te@ick 10 


ne Steam. 






























ron Pu 








































































































Medart Pu e~ 
Split Wood 
Rivets. 
Iron, Thousand, list November 17, 
Iron, Ordinary, Cooper 
a list November 17 
a Rope. 
Manilla, Fad inch and OVET.............-.ccse- 3 BD 
Sisal, % inch ae Br 
Sand Paper. 
B.A. & Co. 
ae Ree dis4o 
New England Flint dis 
Barton’s Garnet 20 
Saws. 
Disston’s Circular is 40@10 
bal Band dis 20 
“ Net 
Hack Saw Stubs............ dis 20 
. oe Abavanitucieaniarteaeeies ~<ateuel dis 20 
‘ “ Star. dis 2 
Saw —— Disston’s is 32 
Atl Sill. ieelay 2a Dong Gowa dee ote 
“% u an 1° 
” Wood fee snccseces svsceseesll® 408C18 
“  ®6ilver Steel Diamond 
Cross-cut Saws.............. dis 7yoc per ft 
5 Dexter Cross-cuts............ sec“ 
- Diamond “ dis goc, “ 
" — Tooth Cross-cuts.dis asc“ 
™ * ao One-man cancers gac “ 
0.1 Di inciticnnsensisidesiicee’ ry per 
No.6 aa 
Excelsior Saw Tools peqeqeonanenetehnah atten -$6 per dos 
Perfection a ee 
Detroit Saw Works, Circular.. ceeupeennneeness , 4 50 
be ag * nee aiasechaasesininii evel 
Screws. 
Wood Screws—New List 1890. 
Fiat head iron dis 72% 
Round head irom...............0000 cnesamnianesiiga oe 
Fiat head brass. Gis 72 
Round head brass dis 65 
Square Cap Ais 6s 
Hexagon D. s 
SetC. H.C. P. dis ye 
Machine, flat head, iron dis 65 
Machine, round head, iron dis 6e 
Bench and hand— 

Lag OF CORCD........0.ccceeeeeesresnereeses dis 75@75s&10 
Coach, patent gimlet point...........cccccccce..lB 9S 
Shovels and Spades. 

Ames’ list November 1, 1885....... eereereceeeeesGi® 20 
Dennis dis 5.25 
Hussey & Binns, rsilroad........ aaenrerere | | ies 
Taps. 

Cards, , Hand and Nut to 2 suena ~ 50 
Carpen ..dis 50 
Morse ce itl oe dis 859 
Pratt & Whitney * “ new list dis 1° 

= eg — me aeee ee 7 
‘a o 2% in “ 7° 
Stay Bolt Taps dis 
Stove Bolt Taps. dis 
Pulley Taps............ dis 40 
Twine BC. B. 
No, 12, Flax Twine, % and 4) Balls... 21 
_ 18 4 
“ mo 
or Hem 4 & 4D ini rin; Twine IT&C 
Py 2PM xp sprain pion. dks ae 
¢ 136 D Balls.............cccccsseeee 11@11i{¢ 
EP wrapolos. 3 5 Dalie OB Misaiscctsscdcnar 15@1 








ity 





THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 


No. : takes from % to is inches, price, each.....$1 50 


to 24 esase 4 - 


“ to “ ‘ 


3 3% 
Price, per set of pA to take from ¥ to 34% in. ; z 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILAD EUPHIA,PA, 





GRANULATED RAW BONE 


For Case Hardening and Coloring 


For samples, prices, etc., apply to 


ROGERS & HUBBARD CO., Middletown, Ct. | 


PATENTS 


For INVENTORS. 40-page Book Free. Address 
W.T. Fitzgerald, Att’y at Law, Washington, D.C. 



































Vises. 
Solid Box dis 6e 
Parker’s. -dis 20@25 
as ne dis —— 
Barrett’s. ba 
Miller’s Falls. dis 40 
Merrill’s. dis 15020 
Howard * 85 
Wire. 
New List, Jan. 18, 1884 
and copper dis 

Bright and annealed, a o + 7o&1 
* “ee Nos 2 To& H 
soreeees Nos. o to 18, mar’ t..dis 5 
vanized Nos.oto1s “ coined 65&5 






Tinned market Nos. @ tO 18......cs00008 eoveelS 2 7% 
Cast steel 











Tinned Broom Wire... aw —t 
nealed Fence, Nos. 8 an 
Annealed Grape, Nos. ro to 2 «oes | 
's $6.c0@D dis 3 
Coe’s uine, dis se 
Gi Standard dis yo&r1e 
BURT nncenccensherentnrece wane? 75&10 





echanics’ meer 4a 
Bemis & Call’s Combination aceenieiaae 
Donohue’s Engineers.............0..+. “dis s0&te 





Lamson & Sessions Engineers... scores 68 
Billings & Spencer’s proe Forged is 
William’s ° is 
Alligator St. eeennesead dis 











,| Webster, Camp &Lane Machine Co. 


Automatic or Slide Valve 
Cages, Buckets. Etc. 


134 N. Main St., AKRON, OHIO. 


@@ Send for Catalogue D. 


MANUFACTURERS OF 


Mining Machinery, 


impreved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, fer reund er 
Gat repe. 
Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves. 





AMERICAN BRIDCE anpb IRON CoO.. 


Roanoke, . 


Designers an 


e Va.; 
d Builders of 


IRON AND STEEL BRIDGES AND VIADUGTS FOR HIGHWAYS AND RAILROADS, 
Iron Furnace Plants, Stand Pipes, Mine Car Irons and Wheels, 


Also Machinists and Founders. 


ENGINEERS; C, C. Weniworth and Jos. L. Hunter. 





THE STERLING CRATE-BAR COMPANY, 


——MANUFACTURERS OF—— 


The Celebrated Sterline Grate-Bar. 


The most economical, the most 
agement. 


bars. General offices, 


SOCIETY FOR SAVINGS BUILDING, 


durable and the easiest of man- 


Made of cast iron or annealed cast steel, either station- 
ary or with shaking attachment. 


Prices quoted on all kinds of 


CLEVELAND, 0. 





THE THOS.D.WEST FOUNDRY, co. 


CLEVELAND. 0. 


IRON.CASTINGS 


oe eo MELTING CAPACITY 43 F Ons 7S FES mS 


. ‘FACILITIES FOR 


ECONOMICALY TU 


INING O T 


SMOOTH CLEAN CASTINGS. 


DUPLICATE WORKA 





SPECIALTY 





F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 


STEEL ALPHABETS 
OTEELNAME STAMPS 


BAANDS 









Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


| WW. BURTON & C0.’s 


| Galvanized Iron Cor- 
nice Works, 
Detroit, Mich. 
Send for illustrated 
catalogue and prices. 





Mention this paper. 





ELECT ROTYPE 


ELEPHONE 2 


FOUNDRY 








Chain 
Belting 


OF VARIOUS KINDS. 


MALLEABLE, STEEL, 
WROUGMT AND SPECIAL, 





SEND FoR 


REDUCED 


PRICE LIST. 





THE JEFFREY MFG. CO., 


Chicago Branch, - - 48 So. Canal St. 
New York Branch, 15 Cortlandt St. 























a | 
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MOTORS AND BDYNAMOS 
FOR U5E ON SHIPBOARD -s 
un 


EDISON BUILDING , BROAD SY. 

































ey, 


No. 4 Drill Press. 





Light Bencher No x Drill Press. No.2 Drill Press. No. 3 Drill Press, 


‘ost Drill. 1 or 2 Spindles. 
THE GARVIN MACHINE COMPANY 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 


Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts.. NEW YORK. 


(Catalogue sent on Application ) 





MANUFACTURERS, 


Having special requirements in the line of corrugated 
or perforated plates, either plain, painted or galvan- 
ized, are invited to correspond with us. Specifica- 
tions promptly made to suit particular cases. 


THE CINCINNATI CORRUCATINC CO., 
Box 320. Piqua, O. 





THE GARFIELD INJECTOR 6O., 


WADSWORTH, O., 


—MANUFACTURERS OF— 
| Locomotive Injector, 
Automatic Injector, 
1 Double Jet Injector 





AND 


1°) l Ejector. 
Strong, Carlisle & Turney, 


General Agente, 


CLEVELAND, O. 








GUPPLY 
The Garfield Double Jet Injector. 





FREICHT AND PASSENCER 


ELEVATORS. 


L. S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, gor Roe Building; 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 














Bristol’s Recording 


PRESSURE GAUGE 


Makes a continuous record day 
and night of Steam, Water, 
Gas or Air Pressure. 
Simple, Reliable 
and Cheap. 
HUNDREDS IN USE. 


Will send on 30 days trial. Address 


M. P. SATTERTHWAITE, 
237 Bank St., - CLEVELAND, 0. 











as 


ERFORATED-METAL:(Q: 


*~ CHICAGO, ILL.-* 


we = = 


= \ Wee" f<>-PERFORATED METALS OF ALL*KENDS 
Mi=y OFFICE. 510---265 to 269 DEARBORN ST. 
se WORKS AT SOUTH CHICAGO. 


THE ECAN Co.. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 








Designers and Constructors. 


Wood-Working Machinery, 


For Every Purpose 
Meeting the requirements of 

PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES 

PATTERN SHOPS, 
General Wood-workers etc. 


With the latest and most advanced 
type of machines for fast and per 
fect work. 





New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted stee! heads. 














‘Catalogue and information- 





SPICER MANUFACTURING CO., | 


New Philedelphie, O. 
General Foundry and Machine Work, 
Heavy and Light Castings. 


Privilege to make estimates solicited. 


Advertising. 





| hed you wish to advertise anything anywhere 
at any time write toGEO. P. ROWELL & 
CO., No. 1o Spruce St., New York. 








re one in need of information on the 
subject of advertising will do wellto ob- 
tain a copy of “ Book for Advertisers,” 8 
pages, pr ce one dollar. Mailed, postage d, 
on receipt of price. Containsa careful com- 
pilation from the American Newspaper Direct- 
ory of all the best papers and class journals ; 
gives the circulation rating of every one, an 
a — deal of information about rates and 
other matters pertaining to the business of 
advertising. Address ROWELL’S ADVER- 
TISING BUREAU, 10 Spruce St., N. ¥. 


= Plate lron Washers 


A SPECIALTY ! 


Even in Gauge, 
4 smooth and well 
finished. 


Cut from new plate, rolled expressty for the pur- 
pose. @@ Write for prices, Address, 


MILTON MFG. CO.. Milton, Pa. ' 
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Automatic Sprinklers— 

Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 

G. P. Rowell, New York. 
Barbed Wire Fence— 

Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland. 


Bollers and Boiler Attachments— 


Babcock & Wilcox Co., New York. 

7 B. Pollock & pve Youngstown, O. 

EK. H. Jones & Co., Cleveland. 

Hazelton a ‘bolter Co., ne. 

The Stirling Barberton, O 

Chandler & Taylor Co. , Indianapolis, Ind. 

Skinner Engine Co., Erie, P 

‘Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 

James Leffel & Co., Springfield, O. 

Chas. Miller, Beaver Falls, Pa. 


Blowers— 
Cc. E. McCombs, Cleveland. 
E. H. Jones & Co., Cleveland. 
Blowing Evgines— 


The James Leffel & Co., Springfield, O. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa’ 


Bridges— 

American Bridge & Iron Co., Roanoke, Va. 
Ooal and Coke— 

ee & Wheeling Coal Co., Cleve- 


Cranes and Derricks— 

Wm. Tod & Co., Youngstown. O 

Southwark Foundry & Machine Co., Phila 
delphia, Pa. 
Jhain Belting— 

Jeffrey Mfg. Co., Columbus O. 
wupolas— 

Victor Colliau, Detroit, Mich. 

Unger & Wigham, Chicaeo, all. 
Corrugated Stee!— 

Cincinnati Corrugating Co., Piqua, O. 
Chucks— 

The Pratt Chuck Co., Clayville, N. Y. 
Drilling Machines— 

Univereal Radial Drill Co., Cincinnati, o. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O 


Desks— 

Cleveland Desk Co., Cleveland. 
Slevators— 

L. 8. Graves & Co., Rochester, N. ¥. 
Bxplosives— 


Hercules Powder Co., Cleveland. 
Biectrical Manufactures— 
Edison General Electrical Co., N. Y. 
Gillette & Lewis. Cleveland. 
Barr Electric Mfg. Co., New York. 
S&mery Wheel Machinery— 
1. Wendell Cole, M. K., Columbus, O., or 
Chicago, Il. 
Emery and Corundum Wheels— 
Michigan Emery Wheel Co., Detroit, Mich. 


Engravers and Klectrotypers— 
Bclipse Electrotype & Engraving Co., 
Cleveland. 
Onion Electrotype Foundry, Cleveland. 
Engines (Steam) 
Chandler & Taylor Co., Indianapolis, Ind. 
Wm Tod & Co., Youngstown, oO. 
E. H. Jones & Co., Cleveland, 
Buckeye Engine Co., Salem, 0. 
@&Skinner Engine Co., Erie, Pa, 
}. Westinghouse Machine Co., Pittsburgh. 
» Southwark Foundry & Machine Co, Phil- 
adelphia, Pa. 
Totten & Hogg, Pittsburgh, Pa. 
Webster, Camp, & Lane Machine Co., Akron. 
James Leffel & Co., Springfield, O. 
4ngines (Gas)— 
Schlelcaer, Scnumm & Co., Philadelphia, 
#a. and Chicago, Ill. 
Van Dusen Gas Engine Co., Cincinnati, O. 
Engineers and Contractors— 
E. H. Jones & Co., Cleveland. 
Gillette & Lewis, Cleveland. 
Bjectors— 
James Jenks, Detroit, Mich. 
Engineers’ Specialties— 
Butman Furnace Co., Chicago, IIl, 
Files, Makers of— 


Reynolds Bros., Columbus, O. 

A. & H. Gough, Cleveland. 

Parkin & Bosworth Co., Cleveland. 
EH. K. Morris & Co., Cincinnati, O. 


Forges— 
Cleveland City Forge & Iron Co., Cleveland. 
Foundries— 


Thos. D. West. Foundry Co., Cleveland. 
Canton Iron Foundry Co., Canton, O. 
Spicer Mtg. Co., New Philadelphia, O. 
Harn, Ow, & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., ‘Roanoke, Va. 


Flue Cleaners— 
Butman Furnace Co., Chicago, I11. 
Fire Brick Clay— 
F. B, Stevens, Detroit, Mich. 
Foundry Supplies— 
F. B. Stevens, Detroit, Mich. 
Gear Outters— 
wena, Cunningham & Co., Philadelphia, 


Galvanizers. 


Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City: 
Granulated Raw Bone— 

The Rogers & Hubbard Co., Middletown. 
Grindstenes— 

E. K. Morris & Co., Cincinnati, O. 
deating Apparatus— 

Cc. E. McCombs, Cleveland. 
eaters and Purifiers— 

nay & Bierce Manufacturing Co., 


De 
aH i yones & Co., Cleveland. 
Warren Webster & Co., Philadelphia Pa. 


Hammers (Power)— 

Hackney Hammer Co., Cleveland. 
Harness Specialties— 

Buffalo Specialty Co., Buffalo, N. Y. 
Heavy Hardware— 

E. K. Morris & Co., Cincinnati, O. 
Insurance Companies— 

Hartford Steam Boiler Co., Hartford, Ct. 
Investments— 

Muékegon Improvement — Muskegon. 


W. W. Brown, Bradford, 
Alfred Ww. Ladd, New York, 


Iron and Steel Roofing— 


oes Iron & Steel Roofing Co., Niles, O. 
Cambridge Iron Roofing Co., Camb: ridge, O 
Cleveland. 


be , O. 

Eberts Bros., Detroit, Mich. 

Kanneberg Roofing Co., Canton, O. 

The Long Steel & "Iron Roofing & 
Corrugating Co., Indinapolis. 

w.i. Burton & Co., Detroit, Mich. 

Niles Iron & Steel Roofing Co., Niles, O. 

New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 


fron Ore, Bar and Pig Iron— 

Oglebay, Norton & Co., Cleveland. 

. H. Outhwaite & Cu., Cleveland. 
mndit-Fuller Co., Cleveland, O. 

E. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland. 

Corrigan, Ives & Co., Cleveland. 
Injectors— 

Penberthy Injector Co., Detroit, Mich. 

Garfield Salaner Co., Wadsworth, oO. 
Lathes— 

H.L Shepard, Cincinnati, O. 

Parkin & Bosworth Co., Cleveland. 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia. 
Lathe Tools— 

Armstrong Bros., Chicago, Ill. 
Mining Machinery— 

Webster, Camp & Lane Machine Co. 
Akron, 0. J ; 

nd & Bacon, New York. 
American Bridge & Iron Co., Roanoke, Va. 


Machine Shops— 
ema i Camp, & Lane Machine Co., 
Toledo Machine & Tool Co., Toledo, O 
oy Mtg. Co., New Philadelphia, ‘S 
rn, Ow, & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va. 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland. 
Garvin Machine Co., New York. 

M. P. Satterthwaite, Cleveland. 
Armstrong Bros., Chicago, Ill. 


Metal Ceilings— 

Fred F. Bischoff. Chicago, I11. 
Merchandise Brokers— 

lL. H. Oldfield, Wichita, Kan. 
Metallic Shingles— 

W. J. Burton & Co., Detroit, Mich. 
Manufacturing Sites— 

Muskegon Improvement Co., Muskegon, 
Moulding Sand— 

F. B. Stevens, Detroit, Mich. 
Motors and Dynamos— 


Edison General Electrical Co., New York. 
Gillet & Lewis, Cleveland. 


Machinery— 

M. P. Satterthwaite, Cleveland 
Natural Gas Specialties— 

A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Patents— 


Munn & Co., New York. 

w. T.#itzgearld, Washington, D.C. 

Thos. P. Simpson, Washington, 2. c 
Pumps (Steam)— 

E. H. Jones & Co., ravens. 

Deming Co., Salem, O. 

Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 


Paint— 


Iron Clad Paint Co., Cleveland. 
Jos. Dixon Crucible Co., Jersey City. 


Perforated Sheet Metal— 
gitettingten & King Perforating Co., Chicago 


Aitchison Perforated Metal Co., Chicago. 
Power Hammer— 

Hackney Hammer Co., Cleveland. 
Powder Mining Machinery— 

Hercules Powder Co., Cleveland. 
Pressure Gauges— 

M. P. Satterthwaite, Cleveland. 
Photo Engravings— 

Union Photo Engraving Co., Cleveland. 
Railway Supplies— 


, Cleveland City Forge & Iron Co., Cleve- 
and. 


Rock Breakers and Ore Crushers— 
Totten & Hogg, Pittsburgh, Pa. 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry Co., 











H. H. Hodell, Cleveland. 


Pittsburgh, Pa. 





Steam Boiler Inspectors— 


Hartford Steam Boiler sapeeian & In- 
surance Co., Hartford, Con 


Saws 

Peter Gerlach & Co., Cleveland. 
Search Lighis for Vessels— 

Edison General Electrical Co., New York. 
Second Hand Machinery— 

Parkin & Bosworth Co., Cleveland. 
Steel Stamps and Stencils— 

H. phew wets & Co., Cleveland. 

ar Cleveland, oO. 
Sheet Iron— 

Clevelend Rolling Mill Co., Cleveland. 

New ae Iron & Steel Co., New 
Philadelphia, O 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland. 
Sheet Steel— 

New 2k ar, gpa Tron & Steel Co., New 
Philadelphia, O 
Steel Laths— 

Bostwick Steel Lath Co., Niles, O 


Steel Oastings— 
Pascal Steel Casting Co., Philadelphia, 


Steam, Gas and Plumbers Supplies— 
A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Twist Drilis— 
Cleveland Twist Drill Co., Cleveland. 
Graham Twist Drill Co., Detroit, Mich. 
Turnbuckies— 
— City Forge & Iron Co., Cleve- 
nd. 


Typewriters— 

Wyckoff, Seaman & Benedict, Cleveland. 
Ventilating Fans— 

Cc. E. McCombs, Cleveland. 

K. H. Jones & Co., Cleveland. 
Water Gas Furnaces— 

W. 8. Hutchinson, Chicago, Il. 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, O. 
Wire Goods— 

Cincinnati Bnurbed Wire Fence Co., Cincin- 
nati, 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind. 

Frank & Co., Buffalo, N.Y. 

The Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Wire Nails— 

Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O 
Washers— 

Milton Mfg. Co., Milton, Pa. 








For Sale. 


A LL or part of well established machine 

shop and foundry, owning gas well, ina 
growing gascity. A dress A. G., care IRON 
TRADE REVIEW. 


FOR SALE. 


Manufacturine Site 


ON CANAL ST., CLEVELAND, 





Adjoining White Sewing Machine Co.’s Plant. 
About 67 ft tront extending back to Valley R. 
R. tracks. For particulars address 


B. M. GARDNER, 


CARE IRON TRADE REVIEW 





J. M. ae President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President 
B. PIERCH, Secretary and Treasurer. 





A S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O 

R. D. BRIGGS, Special Agt.,208 Superior St., 
Cleveland, oO. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, a 

L. c. BURWELL, 


peslal Ageat, Sc gta 
Pittsburgh, Pa. 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


4 Ne UPSON NUT CO, Manufacturers of 
Nuts, Washers, cSarriage, | een ge agg Plow 
and Elevator Bolts, Coach » etc. 














Hardware and Iron. 
OO" tecturers 0 ROLLING MIL, ., Manu. 





I, CO. 
A facturers of Steel and Iron Wire and Steel 








Machinists’ Supplies. 

Pr cusiers iy Wanchaoure Sapyin 
Machinery and Tools. ‘ 
Steel Stamps and Stencils. 

- &CO., Rubber Stamps, 


Seals, sale Gtencliank Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


























Akron, O. 
EBSTER,CAMP & LANE MACHINE CO., 
W Founders and Machinisis, 12 Main st. 








Bis gp chemist wants position in 
iron or steel works, or at ore mines. 
Address L. P. N., Iron Trade Review. 





FOR Ee 
ARTISTIC 

PRINTING 

WRITE 

CLEVELAND 

PRINTING & 

PUBLISHING CoO., 

CLEVELAND O. 





GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 











Giants in Strength. 


hour per horse 


attention to run them. 











Bischoff Metal Ceilings, 


(PATENTED.) 





It will pay to investigate 
and write for catalogue. 





plication. 





(2% 
MO) /2a8 a i2 


Sees Fred. F. Bischoff & Co. 


PISSh 24 W. Lake St, 












LECT ROTYPE 





Bed NCRAVING CO: 





L. H. OLDFIELD. 
Merchandise Broker. 


Correspondence Solicited. 


WICHITA. KANSAS. 





S GLAR 
AKENED ME.AND 





- NOISE® 
Jl "AM READY FOR HIM! 
Tens of thousands of these blinds are in use. 


Agents wanted ; Send 4-cent stamp for an &0- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
G9 Beaver St. WOOSTER @., U, 8, A 


Dwarfs in Size, but 


Expense one cent an 
and requires "but little 


perticulars free by mail 


VA UZEN 
BAS & GASOLINE ENGINE CO. e DUZEN 


Estimates submitted on ap- 


CHICAGO, - ILL. 
























. RARR FIL ECTRIC MANTIFACTIRING CO. || 
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Incorporated under the Laws of the State of New York.) 


BARR ELECTRIC MANUFACTURING CO., 


~ 
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This illustration represents our Electric Lighter. It is complete in itself—requires no extra 
Power Works or Connections. The current of electricity is generated by chemical action. It 
occupies the space of but Six Square inches. The construction is simple in the extreme. It can be 
taken to pieces at will, and just as easily readjusted. A child can operate it. Simply by 
pressing the centre rod the current of electricity is generated, and the light is instantaneous. 

ECONOMY. —The material to charge the Battery can be obtained at any drug store at a 
cost of Ten Cents, and will run 30 to 60 days. Any part can be replaced at a cost not exceeding Ten 
Cents. Aside from its use asa lighter this apparatus does away with the use of matches and the 
dangerous results and disagreeable odors arising from same. We have taken especial care in the 
manufacture of these Electric Lightning Batteries. They are handsomely constructed in nickel 
plate and highly ornamental, and will take a prominent place among the bric-a-brac of reception 
rooms, parlors etc. Full directions accompany each apparatus. Aside from lightning purposes, the 
battery of our apparatus can be used for Motor Fan, Medical, Call Bell or Burglar Alarm purposes, 
all of which attachments we supply. Goods shipped C. O. D. on receipt of Twenty per cent. 


LIBERAL DISCOUNTS TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invite correspondence on the 


subject, 


For Sale for Cash, or Credit on Car Trust, 


mer! ayy of 40-lh. second-hand steel and iron 
rails. 


800 tons of 35-Ib iron and steel rails, second 
hand. 


20 Second-Hand Standard Passenger Coaches. 
30 New Standard Gauge Passenger Coaches, 
built at one of the best works in the United 
States. All modern pe ye aie Price, | 
,7oo each. Now ready to letter. 
otimenaties lausew Gauge Locomotives, | 1.200 tons of 4o-Ib. iron and steel rails. All 
different sizes. | these rails are in good order. 
Second-Hand Standard Gauge Locomotives, | Also 9 Sleeping Cars suitable for theatrical 
different sizes. | purposes, second-hand.- 70 Box Cars and 7c 
Second-Hand Box Cars, 20 tons capacity ; Coal Cars, 20 tons capacity each, second- 
liberal terms. hand. 
These Locomotives have been overhauled, all | southern and Western Delivery. 
in good condition, ready for immediate de- | 
livery. | 
Agent for Wm. B Pollock & Co.’s Oil Tank Cars, for sale at love prices. Photos 
and specifications sent with prices if desired. Bonds negotiated on new and old 1oads. 
Long roads preferred. 


Apply to ALFRED W. LADD, 


44 Broadway, NEW YORK. 











Estimates furnished for Electrical Equipment under Latest Improvements. 


{ J, H. FALL & CO., Nashville Tenn. 
AGENTS: ~ THOS. P. ALSTON, Esq., 62 East Alabama St., Atlanta, Ga. 
( G.D. BUSTEMANTE, Birmingham, Ala. 





—) a 


Birmingham & Jones Valley R.R. 
Ompany, 


OF BIRMINCHAM, ALABAMA, 


Offers for sale at 85 per cent. one Million 
of their first mortgage 6 per cent Bonds, 
which is only $15,000 per mile, making 
it a safe, paying investment. 


For informatior: call on or address, 


ALFRED W. LADD, Sole Agent, 


44 Broadway, NEW YORK. 





TYPEWRITERS. 





THE REMINGTON 
STANDARD TYPEWRITER 


Is to-day, as it has ever been, the 
leading Typewriter. 

Carefully tested improvements are 
conetenny added to this famous ma- 
chine. 


TRY OUR PARAGON BRAND OF TYPE- 
WRITER RIBBONS. 


WYCKOFF, SEAMANS AND BENEDICT, 
137 Superior St., Cleveland, O. 


Positive Driving Drill Chuck. 


For either straight or taper shank drills. 











Has the Holding 
Power of Taper 
Socket, together 
with all the ad- 
vantages of the 
common Friction 
5 Chuck. Write for 
Illustrated Price 
List and discounts 
to the 


PRATT CHUCK CO., 


Clayville, N. Y., U.S. A. 
VICTOR COLLIAU, 


Sole Manufacture f the 
Improved Patent 


HOT, BLAST 


COLLIAU CUPOLA 


ADDRESS: 


287 Jefferson Ave.. 
DETROIT, - MICH. 








spaneneestyy 
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MICHIGAN 


EMERY WHEEL CO. 


194 Catherine 8t., Detroit, Mich. 


Solid Emery & Corundum 


Wheels, to Run Wet or 
Dry, Special Shapes. 


Perfection Saw Gummers. 


S@”SEND FOR PRICE LIST. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll, 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc. Lathes on trial 
= Lathes on payment. 
fend tor catalogue of Outfits for Amateurs o1 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 








Cap Lathes. $1 





From Cleveland Union Station, 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 
Arrive. | Depart. 


For Pittsburgh, Balti-) ds25am| 7 45am 
more, Washington, Phil- > dir 40am) di 4opm 
adelphia and New York. 635 pmidii ilopm 


Wellsville, Wheeling| '23°P™) 7458m 
and Bellaire. 635P™) 1 o5pm 








Alliance Accom............. | 1o10am| 325pm | 


Ravenna Accom............. 8 25am), 50pm 
d Daily. * Except Saturdav. Other trains 
except Sunday. Through Pullman Sleepers 
to New York on 1:40 p. m. train daily. 
From Cleveland Union Station. 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts. 
burgh, Washington and 
a more & the South: 
east. 


New Central Depot So. Water St. and Viaduct 


MtVernonsPan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cu nous Falis,)} Arrive. | Depart. 

Akron, Orrvi ie, Mill- 

ersburg, ee pa 

Vernon, umbus, X€- | 4 » 6 amid 800am 

nie, Dayton, Cincinna- + 7 

ti, Louisville, Indianap- | 4 54°P™/d S00 pm 

olis, St. Louis, and all 
ints in the South and 
uthwest 


For Cuyaho Falls, 
Akron, Orrville, Mill- 































1230pm; l1ospm | No. 62, A MOAAtION.......cecccee-seeees 6coam 
Garmensahtetadas No. 72, New York & Pitts. Express....° 815 am 
For Cuyahoga Falls, : No. 70, Pittsburgh Accomn..........+++0+« *11 25am 
Akron Oneville , Chica- | d 540 pmid 8coam ag , New York & Pitts. Limited...° 300pm 
go, and all points inthe f 1o10oam| 325pm oo - Sneees Demaeey hepatesghabebonnell 420 2s 
Sat eee No. 68, New York & Pia aha pm 
d Daily. Other trains except Sunday. Arrive. 
Pullmesn Palace Sleepin Core daily between No. 71,N. Y¥. & Pittsburgh Express..." 7 00a m 
Cleveland, Columbus and Cincinnati City -_ ry Saw Pace SASS Lim... 0000+ +355 . » 
ticket office. Weddell House corner No - pan ae As ~ is ie caee 





No. 63, New York & Pitts. Ex... me 

® ® No, 75, Mantua Accom........... conse «* 720pm 

Wheelin & Lake Rrie Railwa No, 69, Youngstown Express.............f 9 10pm 
' *Daily. Daily, except Sunday. 

Baggage checked through to all points Fast. 


THE NEW THROUGH LINE Through tickets and information regarding 


BETWEEN pd owe ~ pe 9 ¥ —~ ee oe - 
street, and at Depot N. Y., P. road, 
TOLEDO South Water street and Viaduct, Cleveland. 


A. M. TuckER, Gen. Mang., Cleveland, O. 
—AaND— D. I RoBerts, Gen. Pass. Ag’t, New York 
Steubenville, Pittsburgh, Marietta. G. E. Fouts. C P. & T. A., Cleveland. 


cas | PITTSBURGH AND LAKE ERIE 


Toledo ‘ie Setiawidiths RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 

Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 


AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Coy | ‘ngton, Baltimore and the South Kast. 


noe arg, Warren, Niles, Girard, | Through Trains Daily 5 
FAST TIME. NO DELAYS. 
The Only Line running through 


Youngstown, New Oastle 
“BEAUTIFUL ZOAR.” | rr ee eced mong mountains ser- 








and Allegheny. 








The le’s favorite route I ween, (ried, 
4.G. Bar, Vas. M. Hatt, The P. & 1. E. sits enthroned as queen.” 
Traffic Manager. Gen’! Pass. Agent See that your tickets read via 








THE PEOPLE'S FAVORITE ROUTE. 





USE poor printing when you 

j can get the best at the same KR. HOLBROOK, a. EF. Crark, 

rices, of the CLEVELAND | Gen’l Supt., G.P.&T, a. 
| RINTING & PUBLISHING Co., | Pittsburgh, Pa. 


Cleveland, O. 































Tes Iron Trapp Revirw. 








THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


CLEVELAND REFERENCES. 


J. W. Britton, Esq.. 

Woods, Jenks & Co., 

W. S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 


Cherry Valley Iron Works, Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


address: THE HAZELTON TRIPOD BOILER 6O., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO., YOUNGSTOWN, OHIO. 


The Porter Hamilton Engine. 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING ENGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@” SEND FOR ILLUSTRATED CATALOGUE. 


=. Ft. SONES & CO., 
ENCINEERS «> CONTRACTORS, 


223-245 River St., CLEVELAND, O. 





Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TU ORDER, 





Dies for all kinds of sheet metal 


oods, leather, paper,etc. In- 
ventors’ models and specialties. joe 


nd for circuiars and prices. 
St. Clair and Washineaton Streets. 


Mention this paper. TOLEDO, O. 





Otto Gas Engine Works, 
SCHLEICHER SCHUMM & CO.,{ EpitadeiPhia. 


Horizontal UTT‘’ Gas Engines. 
Vertical UTTO Gas Engines 
Twin Cylinder OTTO Gas Engines. 
Combined OTT*’ Gas Ke ine Pumps 
Combined UTTO Gas Engine Dynamos. 


siz-S: 1,2,4, 7. 10, 16. 26 AND 60 4ORSE-POWER 


Rapid Harness Menders. 








Strong and simple. Easily applied. A 
’ common hammer does the work. Just drive 
them inand clinch them. 
Sell like hot cakes. They are packedi n neat counter cases and can be displayed to great 
advattage This is not an article for tne harness trade, but for hardware ‘merchants. 
Samples, circulars andfull particulars mailed on application. 


BUFFALO SPECIALTY MFG. CO. Buffalo, N. Y., U.S.A. 





THE DEMING (CO., 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BorLER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WorRKING HEaps for 
FACTORIES, Minis and FURNACES. 


HENION & HUBBELL, 55 & 57 N. Clinton St.:, Chicago, General Western Agents 
Send for illustrated catalogue and price list. Mention this paper. 
RussES, Guirrfaqueces | 


LE RS. 
IL pir Sinn of ROLLING MILL WORK . 


WB. POLLOCK & CO.YOUNGS TOWN, 0. 


FRANK & CoO.., BUFFALO, N. Y. 


MANUFACTURERS OF 


Moros: Jorn ORTISER 
SCROLL SAWS, [ SAW TABLES, BENCHES. 





"Maton NG-ROLER-VVoRKS: ~ 





PRArens. 


BAND SAWS, 





|ERCULES POWDER) 


Gtamp before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


cy “ . mown to the Arts. 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES owner COMPAN 
Prospect Street, Cleveland, Lam 


Be! we WILLARD, Managere/ 





MHROULES, 
THE GREAT STUMP AND BOCK 
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The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to O. S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. : 
N. E. Cor. Hlinois aa Merrill Streets, IND'ANAPOLIS, IND 
Write for Catalogue and Price List. 





The BERGER erent blab da sete CANTON, 0. 
ING until 


have seen im. 


hex’ sk AM ments for ROOF. 
It Excels all other Metal Roofs. 








AUTOMATIC COMPOUND, 

9 sizes in stock. 
STANDARD AUTOMATICS, 

13 sizes in stock. 
JUNIOR AUTOMATICS, 

7 sizes in stock. 


REPAIRS MADE TO 
GAUGE 
AND 
fm] CARRIED IN 
STOCK. 








WITH 
OIL 














: et SINGH 











4500 wWUs USE. 


MANUFACTURERS OF 


KN | OVER 
’ B ENGINES BOILERS 


=— SEND FOR CATALOGUE. 


4 i> 











SOUTHWARK 
FOUNDRY AND 
MACHINE CO., 


~ PHILADELPHIA, PA. 


Sole Makers of 


fe THE PORTER-ALLEN 
~ AUTOMATIC ENGINE, 


<- Simple, Compound 
Fa Triple Expansion. 


ALSO BUILDERS OF 


Blowing Engines. 
Reversing Engines, 
Centrifugal Pumps. 
Boiiers., Tanks, Etc. 


GARRY IRON-& STEEL 


ROOFING COMPANY 
CORRUGATED 
“ROOFING SIDING-& CEILING 


GLEVELAND OHIO. 


(RON CLAD PAINT C0. imecnarance 








And get the uine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

{RON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARBLY ALL 
THE RAILROADS 


THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
. Write for Catalogues, Price Lists and Samples. 


FOR SALE---BLOWING ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
cylinder 4o-in. diameter, stroke 24 in., 1 to 190 strokes per minute; engine new. For price and 


particulars address THE JAMES LEFFEL & CO.. Springfield, O. 


CAMBRIDGE ROOFING C0. Cambridge, 0.& Chatanooga, Tenn. 


Manufacturers of 
Piain, Rolled, Crimpeda 


Rage, Corru and Beaa 
= oofing, Siding and Cei) 
ng 

PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalorne 


WHAT'S THAT? 


For good quality and bottom prices order 
your FACINGS, FIRE-BRICK, CLAY, 


- Founpry Supp ties, 


MOULDING SAND and everything for a foundry, o. 


F. B. STEVENS. 


DETROIT, 


Trade Wark Patentar 














That’s What! 
SYKES’ 


IMPROVED 


MICH. 





All my Iron 
and Steel is r 
rolled and box 
annealed, well 
ainted on 
oth side 
with the Best 
of Paint and 
oa” Linseed 
On @&@ S&TSBEBL BOoOoOFiwa OCC., 


for Cireular and List NILES, O., and CHICAGO. ILL. 


ano mention this vaner 
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Sri. Ww EL. L.’sS 


PATENT LIMB-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will mt scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the Soe of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OH10. 








THE BUGKEYE AUTOMATIC CUT-OFF ENGINES, 


Slow Speed, Medium Speed, 
and Migh Speed Engines. 


Simple, Compound, and Triple Expan- 
sion Engines, High Pressure Boilers. 


— “—_ lete Steam Power Plants of 
Highest Attainable Efficiency. 


hatsien BUCKEYE ENGINE CO., SALEM, 0. 


SALES AGENTS: 


Bucke ngine Co., Sales Agency, 10 Telephone Dating, Wry York 
A. A. Hunting, joka 2 ss Building, ston, Mass. Robinson & Cary Co., St. “Paul, Minn. 
N. W. Robinson, 97 Washington St., Chicago, Ill. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS, 


A Perfect Smoke Burner. 
9 Washineton-sst., Chicago. 

















W. S. HUTOHINSON. 





OoOLuD 


are. CLEVELAND TWIST DRILL CO., (gol. 





soo rn cuore. Cop. Lake & Kirtland Sts, Cleveland, 0, mr oscouen 


RBLIABLD 
UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


EMBODY ALL DESIRABLE FEATURES 


~ PRICES $450 °& UPWARD 
UNIVERSAL RADIAL DRILL C0 


CINCINN 








The Hart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Je WENDELL COLB, M. B., 
District Manager, Box 152, Chicago, Iil., or Box 84, Columbus, O. 


a@-N. B.—Also Agent for WM. SELLERS & Co.’8 SPECIAL TOOL GRIND- 
ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 


© Penberthy Automatic Injector, 


” er OPINIONS OF THE PENBERTHY INJECTOR. 


DAVENPORT STEAM HEATING Co.,} 
DAVENPORT, I4., April 2, 1890. § 


Penberthy Injector Co., Detroit, Mich. 


GENTS :—We have solda latge number of your Injectors 
durine the past two yeara and have yet to learn of the first 
one fai'irg to give entive satisfaction Werecommend it to 
our trade as being the dest and simplest injector on the mar- 
ket, in fact superior to other well known higher priced 
machines. Yours truly, 














i DAVENPORT STEAM HEATING Co. 
| @ PENBERTHY INJECTOR C0., “oetecie Mich. 


JMEBERTS— J 
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“ONIJOOU NOU! 


ONIGNVIS Gusswud 


CEILING. 
mol98HIGHS TLWEST 


ded [low pus pedmprp aA 


Jobbers of all kinds of 
Roofing Materials. 
‘WVHS 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to ian- 
fact: re, and dealers, even in small towns, find it profitable to carry a stock to sell with iror for tie rods 


CLEVELAND CITY FORGE & IRON GO.. CLEVELAND, Onio. 


REYNOLDS BROS., | INDUSTRY FILE WORKS, 





ae be A. & H. Gough, Props., 
B Hand Ct Fileg | ssc 
v» up wases. | Files’ Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-OUT. 


All Kinds of Job Grinding. 


a ae OFfFIck & WoRKs, 
arrante uperior to 

any Machine Tout and 48 COLUMBUS ST., 
Lead Tempered in the | CLEVELAND O, 
market. Send for price C. GOUGH Manager. 
list. Mention this paper. 


ei 


133 & 135 N. Water St. 


COLUMBUS, OHIO. 
Old Files Recut and 


yong 














Awarded the GRAND PRIZE at the Paris Exhibition. 


iL eet 55 —— aR Ws | 


“s 


ON D 2l ROTHWELL ire % 
: isctscaTiaa 


USTRIA. 


Cleveland Office, 412, Perry-Pavne Building, Cleveland, O. 


EXHAUST STEAM HEATING 


By THE WILLIAMES VACUUM SYSTEM, WITHOUT BACK PRESSURE UPON THE ENGINE 
GUARANTEED. 
Patent No. 256,089, dated April 4th, 1882, sustained in two suits in the United States Circuit 
Court. 
The system has been adopted by over 300 of the largest buildings including mills, divitksc: 
office buildings, theatres, schools, asylums, hotels and electric light companies in this country. 


ADVANTAGES GUARANTEED. 


Removal of all back pressure, thereby increasing power of engine and saving of over 25 per 
cent. in fuel, compared with the back pressure system of forcing the steam through the heating 
pipes. The prominent feature consists in a given quantity of exhaust steam being circulated 
and uniformally distributed through double the amount of heating that could be accomplished by 
the same quantity of exhaust steam when forced into the heating system by pressure. 

Send for descriptive catalogue with convincing proofs and references. 


WARREN WEBSTER & CO., (Main Office and Works, 491 N. 3rd St.,) Philadelphia. 


Patentees, Ownersand Manufacturers of the “‘ Webster’? Vacuum Exhaust Steam Economizer, 
Feed Water Purifier. (Send for illustrated catalogue). 














CRAHAM TWIST DRILL CO.,: Detroit,{Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





Have You Seen the Gisholt Tool Grinder? 


With this machine anyone who can read, can keep all the Lathe tools in . 
your shoo in perfect order and at a THIRD of the USUAL cost by 
HAND and in a very superior manner. If you are in the 
market for such a tool or would like to learn some- 
thing of it, address your inquiry 


THE PARKIN & BOSWORTH CO., oo eyes ono, 


FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and of 
unequaled strength. 
snotitst and more durable than iron forgings in any poe 
eit oN oF £* Ony 90 service whatever. 
and 60,00 GEAR WHEELS of 
sae Pott | - running. prove this, 


Oroaahatdr caSEiNab of every aesorgilges omelet 
Send forcirculars and prices to 
CHESTER STEEL CASTINGS CO., 
WORKS: OFFICE: 
CHESTER, pa. $40? LIBERTY ST.. PHILADELPHIA, PA, 
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